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THERE IS ROOM AT THE TOP. 

Not many months ago a man whose ambition it is 
to , govern the affairs of this city — an ambition, un- 
fortunately, in which he is only too successful — ven- 
tured to break the discreet silence that has contri- 
buted so largely to his political success, and give to 
the world his ideas on men and things in general. His 
words were not burdened with wisdom; indeed, they 
bordered so closely on the commonplace as to renew 
in our minds the wonder and humiliation of it all, 
that a political adventurer of such diminutive mental- 
ity should be so lording it over us, and growing fat 
upon the substance of the second greatest city in the 
world. 

It was not surprising that the successful leader in 
a movement whose political methods have raised, such 
a' stench in the public nostrils should entirely misun- 
derstand the lessons of the present remarkable de- 
velopments in our industrial life; and he never made 
a more misleading statement than when he said that, 
owing to trusts and commercial combinations, the 
youth of the land no longer had a fair chance to earn 
a living. As a matter of fact. one of the most striking 
features of our present industrial era is the remark- 
able prominence of the younger men; the splendid 
opportunities that are offered them, and the distin- 
guished way in which they are carrying burdens of; re- 
sponsibilities, which in an earlier age were supposed 
to fall only upon much older shoulders. 

The present is essentially — in America at least — the 
day of the young man. He" is in demand. If he be 
mentally well-equipped, and have character and com- 
mon sense to back his knowledge, he will find that 
there are opportunities open to him, often on the very 
threshold of his business career, such as the young 
man of an earlier day would dream of as the goal 
only of long years of waiting and working. 

During a recent visit to that hive of industry which 
swarms around Pittsburg, and in the valleys of the 
Monongahela and Allegheny, we were impressed with 
the fact that in most of the great manufacturing 
establishments the highest positions of respon- 
sibility were filled by men who were yet several years 
on this side of the prime of life. That such young 
heads should so often be directing vast industrial 
concerns, is due in part to the amazing rapidity with 
which new industries have sprung up during the past 
decade, and in part to the fact that the keen competi- 
tion of the age calls for the adaptiveness and energy 
which are the natural qualities of youth. 

Time was when there was an overplus, especially 
in the technical trades and professions, of the supply 
of qualified young men; but to-day conditions are en- 
tirely reversed. Clear proof of this was shown at the 
recent annual commencement exercises of the Stevens 
Institute of Technology, Hoboken, when, out of forty 
graduates only a dozen were present to receive their 
diplomas. This unprecedented condition of things was 
explained by President Morton on the ground that the 
demand for graduates to fill business positions this 
year had been the most urgent in the history of the 
Institute, and that most of the absentees had been in- 
duced to leave the Institute a week or more before 
commencement, in order that they might begin 
their professional duties at once. President Morton 
further stated that the whole of the forty graduates 
could have secured positions at once if they had so 
desired. There is no gainsaying the significance of 
such facts as these; and as like conditions will pro- 
duce like results, it is probable that, before many 
years have elapsed, these young graduates ^will have 
risen to positions which are both responsible and 
remunerative. 
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THE LEADING NAVIES OF THE WORLD COMPARED. 

Comparisons of the relative strength of the leading 
navies of the world are in a measure unsatisfactory 
for the reason that any basis on which the compari- 
son is instituted is necessarily more or less arbitrary. 
This is particularly true of comparisons based on 
tables showing the number of fighting ships of each 
class possessed by the navies compared. Great Britain, 
for instance, is credited with a total of thirty-eight 
first-class battleships as against a combined total of 
twenty-seven possessed by France and Russia, and 
the question is at once suggested: by what standard 
do we determine whether a battleship is of the first 
or some other class? Again, we may state that Great 
Britain possesses a total of fifty-nine battleships of 
all classes as against a total of fifty-nine battleships 
of all classes .possessed by France and Russia; but 
here again we are .confronted by the fact that some 
of the leading admirals and other experts of the 
British Navy are contending that many of the vessels 
which are ranked as third-class battleships in this 
estimate, are from twenty-five to thirty years old and 
are, therefore, too obsolete to rank in the active 
list of a navy of the year 1901; while, on the other 
hand, the oldest of the French third-class battleships 
have not seen more than twenty-six years of service, 
and, unlike the British vessels referred to, have been 
reconstructed and rearmed with modern weapons. 

However, since some basis of comparison is neces- 
sary, we will take, in the present case, the comparative 
tables of the leading navies of the world as published 
in Brassey's" Naval Annual. In looking them over, 
one is struck with the fact that a conscientious effort 
has been made to separate the fighting ships into such 
classes as agree with their ever-increasing age and 
ever-decreasing efficiency; and although one may con- 
sider that such old vessels as the "Sultan" and 
"Superb," which still carry muzzle-loading rifles as 
their main armament, might well be dropped from 
the list of active battleships in the British Navy, 
there is compensation in the fact that such powerful 
battleships as the "Nile" .and the "Trafalgar," of 
12,000 tons displacement and 16% knots speed, carry- 
ing four 13% inch breech-loading rifles as their main 
armament, should have been transferred from the 
first to the second-class in these tables. We notice 
that in pursuance of the same policy our own battle- 
ship "Texas" appears in this year's annual as a battle- 
ship, not of the second, but of the third-class. 

Of effective fighting ships built and building, then, 
Great Britain has fifty-nine, France, thirty-four; Rus- 
sia, twenty-five; Italy, sixteen; Germany, twenty-three; 
the United States, eighteen, and Japan seven. On this 
basis of comparison the United States stands fifth in 
the list. Although Germany possesses five battleships 
more than this country, when the battleships are 
segregated into classes, we find that the position of 
the United States is greatly improved, while Great 
Britain shows a very great preponderance over the 
navies of France and Russia combined. Of battleships 
of the first-class, Great Britain comes first with thirty- 
eight, and is followed by the United States with seven- 
teen, Germany with sixteen, Russia with fourteen, 
and ; France and Italy with thirteen and nine, while 
Japan comes last with six. This is certainly a grati- 
fying showing for the United States Navy — particu- 
larly so when we bear in mind that our battleships, 
and especially the eight vessels of the "Maine" and 
"New Jersey" classes, are the most powerfully armed, 
and among the largest battleships in the world. 

The most recent battleship designs vary considerably 
in displacement, the smallest being the seven ves- 
sels of the "Wittelsbach" class, of the German Navy, 
which are of 11,800 tons displacement and 19 knots 
speed, while the largest are the 15,000 ton vessels of 
the "London" and "Queen" type, of the British Navy, 
and of the "New Jersey" and "Rhode Island" type, in 
our own navy. The most original of all the new bat- 
tleship designs is the "Regina Elena," of the Italian 
Navy, a 12,624-ton vessel which is to carry two 12- 
inch, twelve 8-inch, and twelve 3-inch guns, and is to 
have a sea speed of 22 knots an hour. With her belt 
of 9% -inch steel and a stowage capacity of 2,000 tons 
of fuel, this vessel is certainly the ideal representa- 
tive of that battleship-cruiser type, to which we are 
inclined to think all future naval construction is 
tending. 

Under the head of cruisers Great Britain is credited 
with 149 and France with fifty-five; while the United 
States comes third with thirty-four and is followed 
by Germany with thirty-one, Russian twenty-five, 
Japan twenty-two, and Italy with twenty-one cruisers. 
Considering only the first-class cruisers, Great Britain 
is seen again to have a long lead, with a total of 
forty-three vessels, ranging in displacement from 
7,350 tons and 20 knots speed to 14,000 tons and 23 
Jmots speed, while the United States is bracketed with 
Russia in the third position, each having thirteen 
first-class cruisers, France coming second with nine- 
teen of this class. Cruisers of the first-class, par- 
ticularly those which have lately been authorized, are 
all armored vessels, and, in fact, the unarmored cruiser 
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seems to have passed almost entirely out of favor. 
Great Britain has now under construction fourteen 
armored vessels of 9,800 to 14,100 tons displacement, 
all of 23 knots sea speed, while our armored cruisers 
of the "California" type are about the same size as 
the 14,100 ton cruisers, but have one knot less speed. 
Against this, however, is to be offset the fact that 
the armament of our cruisers is somewhat heavier. 

Under the head of coast-defense ships, we find that 
Germany heads the list with nineteen vessels, fol- 
lowed by Great Britain with seventeen, Russia, six- 
teen; France, fourteen; the United States, ten; Italy, 
three, and Japan, one vessel. Here again mere enu- 
meration of units fails to give the United States its 
adequate position, since in some of the foreign coun- 
tries the coast-defense vessels are a nondescript lot 
of old battleships and cruisers of somewhat; doubtful 
utility, whereas our ten vessels include the new 4,000- 
ton monitors of the "Arkansas" class, which will be 
armed with a pair of the most powerful 12-inch guns 
in the world, and also the "Monterey," which may be 
called a thoroughly modern vessel. The United States 
do not figure in the comparison of the strength of the 
world's navies in what is known as torpedo gunboat 
class, our smaller vessels being of too large a displace- 
ment to be included under this head. Great Britain 
has thirty-four gunboats built and building; France, 
twenty-one; Italy, seventeen; Russia, nine; Germany, 
four, and Japan, two. 

Summing up, it must be confessed that the 7 com- 
parison is a pleasing one judged from the standpoint 
of the United States; especially when we remember 
that it was not so very many years ago that our navy, 
in the modern sense of the term, did not exist. As 
matters now stand the United States and Germany 
appear to be of equal .strength, considered numeri- 
cally; but when we consider the offensive and de- 
fensive power of the battleships which we now have 
under construction, it must be admitted that, in spite 
of the large building programme which Germany now 
has in hand, the fighting strength of our navy to-day 
is, perhaps, on paper, a little stronger than that of 
Germany. 



REPORT OF ROYAL BRITISH OBSERVATORY FOR 1900. 

The report for 1900 of the Royal British Observatory 
at Greenwich has been issued. This observatory was 
founded in 1675 during the reign of Charles II., owing 
to the increase in the British maritime trade render- 
ing the determination of longitude at sea absolutely 
necessary. The hill which the buildings now occupy 
was formerly the site of a castle owned by Humphrey, 
Duke of Gloucester, and the alterations were carried 
out by Sir Christopher Wren. When the Duke died 
the property reverted to the Crown, and the castle was 
then successively utilized as a royal residence, a prison, 
and a place of defense. 

The director of the Observatory is officially known 
as the Astronomer Royal. He receives his appoint- 
ment from the Prime Minister, although the 4 Observa- 
tory is under the control of the Lords p& the. Admiralty. 
The present Astronomer Royal ;is^ f Mr; , CUristie, who 
succeeded v Sir, George;.. Airy twenty .years ago. 

During recent yetirs the ouild&gs have been con- 
siderably extended, and several new instruments have 
been added. The most important is the telescope 'de- 
signed by the Astronomer Royal and erected by Sir 
Howard Grubb. It is almost powerful telescope, as 
the tube is 28 feet in length, the objective 28 inches 
in diameter. Although a large instrument, it is so 
delicately adjusted that it can be moved by the hand to 
any part of the heavens. Another important instru- 
ment is the photographic" telescope, presented by Sir 
Henry Thompson, and which is accommodated in a 
specially constructed building. In addition to the 
general daily and nightly observations of the heavens, 
exhaustive records are kept relating to the changes 
of the temperature, velocity of the wind, humidity of 
the atmosphere, the earth's magnetism, etc. All the 
chronometers used in the Royal Navy are examined 
and tested at the Observatory. Hourly and daily 
signals are sent to the various post offices throughout 
the United Kingdom, giving Greenwich time, while 
on the eastern turret an apparatus is placed by means 
of which captains of vessels passing up and down the 
Thames can ascertain the actual time. 

Apprehension is being entertained that now that 
electricity is being so widely utilized throughout Lon- 
don for street transit purposes the magnetic instru- 
ments of the Observatory will be disturbed and incor- 
rect records obtained. The London County Council 
have adopted a perfectly satisfactory insulated return, 
so that the magnetic registers will not be deranged, 
and it is hoped that the other companies will adopt 
similar measures. The French Magnetic Observatory 
at St. Maur is encountering similar difficulties, owing 
to the near approach of electric tramways to the Obser- 
vatory, but M. Moureaux has discovered that copper 
dampers reduce the intensity of the vibrations by 
about one-tenth. According to the annual report, the 
planet Eros has been photographed with tfc$, Thomp- 
son refractor for the determination of tU« aoiar par* 
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allax. The new star in Perseus, first seen at Green- 
wich on February 25, has been photographed every 
night since when weather permitted. The Astrono- 
mer Royal, by means of the expedition which went to 
Ovar, Portugal, to observe the total eclipse of the sun 
on May 28, 1900, has obtained five large-scale photo- 
graphs of the corona; four pairs small-scale photo- 
graphs showing the extension of the corona; and two 
photographs of the corona spectrum. The first con- 
tact could not be seen at Greenwich owing to the 
presence of clouds, but during the clear intervals eleven 
observations were made with the new altazimuth. 



THE BERLINER TRANSMITTER PATENT HELD TO BE 
INVALID. 

On Monday, June 24, 1901, Judge Brown, represent- 
ing the United States Circuit Court for the District of 
Massachusetts, handed down the full text of the opin- 
ion of that court in the two so-called Berliner telephone 
patent cases. 

These cases were practically decided in February 
last, and an additional mention of a rescript of the 
court's opinion was made in the columns of the Scien- 
tific American of March 9, 1901. The complete . opin- 
ion of the court, however, was not made public at that 
time. 

The two respective suits were brought by the Amer- 
ican Bell Telephone Company in the form of bills in 
equity seeking to enjoin the National Telephone Manu- 
facturing Company et al. and the Century Telephone 
Company et al. from infringing patent No. 463,569. .As 
heretofore stated in these columns, the application for 
this patent was made by Emile Berliner on June 4, 
1877, and was assigned to the Bell, corporation the year 
following, but through the manipulations of the as- 
signee's attorneys, the patent was not issued from the 
Patent Office until November 17, 1891. The logical 
effect of this delay was a tendency to prolong the 
monopoly of the Bell corporation, provided, of course, 
the patent was valid and could be given a broad inter- 
pretation in the courts. 

In the suits in question the Bell corporation alleged 
the infringement of claims 1 and 2 of this patent, 
which are as follows: 

"1. The method of producing in a circuit electrical 
undulations similar in form to sound-waves by causing 
the sound-waves to vary the pressure between elec^ 
trodes in constant contact so as to strengthen and 
weaken the contact and thereby increase and diminish 
the resistance of the circuit, substantially as described. 

"2. An electric speaking-telephone transmitter oper- 
ated by sound-waves and consisting of a plate sensitive 
to said sound-waves, electrodes in constant contact with 
each other and forming part of a circuit which includes 
a battery or other source of electric energy and adapted 
to increase and decrease the resistance of the electric 
circuit by the variation in pressure between them 
caused by the vibrational movement of said sensitive 
plate." 

The structure shown in the patent and upon which 
these claims were based is represented in Fig. 1. The 




current follows the path indicated by the arrows, pass- 
ing from the metallic diaphragm to the metallic sphere 
in contact with the same. The screw serves to adjust 
the contact between the diaphragm and the sphere. 

The transmitters used by the defendant corporations, 
and which were alleged by the complainant corporation 




to infringe the structure above stiown and defined ftp 
claims 1 and 2, are represented in Figs. 2 and 3. The- 
Structure shown in Fig. 2 is one form of the famil- 
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iar Blake transmitter. A little sphere of platinum is 
located between the diaphragm and a button of hard 
carbon, which is mounted upon a spring, and is adjust- 
able toward and from the diaphragm. 

In the transmitter shown in Fig. 3 a loose carbon 
powder lies between two solid carbon plates, one of 
which is actuated by the diaphragm, so that move- 
ments of the latter cause the loose carbon particles to 
be alternately pressed together and released. The car- 
bon plates are encased and mounted upon a leaf -spring. 

The defendant corporations contended among other 
things that the patent was void, and for the following 
reasons, to wit: 

First, the patent as finally issued represented a differ- 
ent structure from that which Berliner described in 
the application as originally filed. 

Second, that Edison and not Berliner was the in- 
ventor of the subject matter finally patented. 

Third, that the structure which Berliner originally 
described in his application was old at the time the 
application was filed; and 

Fourth, that a former patent issued to Berliner had 
disclosed his structure, and therefore the Patent Office 
had no power to issue another patent to him upon the 
same structure. 

The merits of the case were argued at great length 
pro and con by distinguished counsel. The famous 
transmitter invented in Germany by Reis, several trans- 
mitters of Mr. Edison, and Bell's so-called liquid trans- 
mitter were brought into discussion, the question being 
whether these devices anticipated Berliner's structure 
and patent. Much expert testimony was taken. 

One important question presented by the suits was 
whether a metallic sphere adjustable against the vibra- 
tory diaphragm and claimed broadly could anticipate 
the well-known carbon transmitter. The peculiar prop- 
erties of carbon for this purpose were apparently un- 
known to Berliner or anybody else at the time the ap- 
plication was originally filed. In other words, it was a 
question whether a metallic contact in a transmitter, 
broadly claimed, could anticipate a carbon contact of 
variable resistance, the variable-resistance property of 
the carbon being unknown at the time of the appli- 
cation. 

Referring to the anticipatory effect of Bell's liquid 
transmitter, the patent for which had formerly be- 
longed to the complainant corporation but had ex- 
pired, so that the public had a right to use the inven- 
tion, the court significantly remarked: 

"The attempt to dispose of that apparatus by char- 
acterizing it as a mere laboratory experiment, after 
. . . it was presented to the Supreme Court as a 
speaking telephone (126 U. S., 247 to 322) is not suc- 
cessful. This instrument is quite as important after 
the expiration of Bell's patent as it was before." 

Upon the subject of the difference in scope between 
the patent in suit and the original application there- 
for as filed in the Patent Office by Berliner, the court 
said : 

"I am of the opinion that the language of these 
claims is clear and that no resort to the specifications 
is necessary to explain its meaning. They are not 
claims made in the infancy of an art by an unskilled 
inventor. They were put in the present form more 
than two years after Edison's carbon telephone had 
been placed on the market." 

Discussing the changes alleged to have been made 
in the structure and action of the apparatus after the 
'original application had been filed and before the pat- 
ent was issued, the court observed: 

"The patent calls for constant contact of electrodes 
and an unbroken current; the application, for an in- 
terrupted contact and a broken current. The Supreme 
Court has decided that these methods are radically 
distinct. (126 U. S., 544 to 545 ).*' 

The learned judge summed up the opinion of the 
court in the following language: 

"I am, therefore, of the opinion that even if the 
complainant were able to prove that Berliner had in 
fact made an invention; that his application upon its 
face disclosed this invention; that he was lawfully en- 
titled to make the amendments; and that his previous 
patent of 1880 did not exhaust the power of the Com- 
missioner to grant the patent in suit, and that he was 
not anticipated by Edison; that, even after all this, 
well-established rules of law would require us to hold 
that claim 1 of this patent is void, and that claim 2 
is either void or so limited that it does not include the 
•defendants' transmitters. 

"It has been impossible, in this ^opinion, to consider 
all the points of the very able arguments that haVe 
"been presented, or all the important contentions that 
have arisen. The brief of the defendants has met the 
<jase of the complainant thoroughly and completely, 
and with very exceptional ability and commendable 
fairness has demonstrated, in my opinion, that the 
complainant's case rests upon a ..patent that should not 
have been granted, and which is void for error appar- 
ent upon the face of the records of the Patent Office; 
that as a matter of fact Berliner on June 4, 1877, the 
date of his application, had not made the discovery 
that speech could be transmitted with the apparatus 
•of the patent in suit, and was at that time, and long 
after, like other unsuccessful experimenters, attempt- 
ing to use a broken current. In addition to the funda- 
mental defects in the complainant's title to the patent, 
it appears that the best argument that skilled experts 
^and learned and ingenious counsel can base upon this 
.patent is logically untenable and legally unsound. 

"The bills will be dismissed." 
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PARIS-BERLIN AUTOMOBILE RACE. 

Racing automobiles were never put to a more severe 
test than in the Paris-Berlin race. The machines 
started on June 28 from Champigny, a suburb of Paris, 
and finished their trip June 29, at Berlin. M'. Four 
rler, with a Mors carriage, covered the 750 miles in 
record time. A crowd of 2,000 persons wit- 
nessed the start. One firm of automobile build- 
ers nad a staff of seventy-seven mechanics on 
the ground to inspect their machines before leav- 
ing. The route was by Aix-la-Chapelle and Han- 
over. M. Fournier was the first to arrive at the 
former place. He stated that the crowds which lined 
the road during the last 40 miles were so great that he 
constantly feared there would be a fatal accident. 
M : . Fournier's actual racing time for the 282% miles 
was 6 hours and 58 minutes, road-rules compelling 
him to slow down in many towns and villages. The 
next day's trip was from Aix-la-Chapelle to Hanover, 
a distance of 275 miles. M. Fournier was again the 
first to arrive at the end of the second stage of the 
race. His time was 9 hours 7 minutes and 39 seconds. 
Many of the drivers of the automobiles were so ex- 
hausted and nerve-shaken at the end of their second 
day's trip that they could hardly speak. The bad 
condition of the roads and the hot sun which affected 
the tires, prevented any very phenomenal speed. There 
were a number of accidents on both days' runs. The 
third stage from Hanover to Berlin, 297 miles, was 
made in 11 hours, 46 minutes and 10 seconds. M. 
Giradot, on a Panhard machine, finished second in 12 
hours, 15 minutes and 40 seconds; M. Brasier was 
third. The reception of the riders by the Germans 
at Berlin was an ovation. 



SCIENCE NOTES. 

Dr. Vaughan Cornish, F. G. S., gave an interesting 
lecture at the London Geographical Society concerning 
waves, illustrated with photographs which he had se- 
cured during his investigations. Regarding ocean 
waves and the enormous heights they are generally 
supposed to attain, Dr. Cornish stated that. the aver- 
age height of waves in mid-ocean was 18 feet, though 
waves 30 feet in height were by no means uncommon. 
During a recent storm in the North Atlantic, however, 
the lecturer had measured some of the waves and 
found that they attained the extraordinary height of 
40 feet. 

Sir Norman Lockyer, the eminent English astron- 
omer, resigns his position as Professor of Astronomical 
Physics at the Royal College of Science, South Ken- 
sington, London, at the end of the present yeariJHe 
has been connected with the Department of Science 
and Art for twenty-six years. \* Between the years 1870 
and 1900 he was the chief of seven eclipse expeditions, 
and his volume "Recent and Coming Eclipses," based 
upon his investigations during those thirty years, is 
a valuable addition to scientific literatureVf-Sir Norman 
Lockyer, f^iowever,^ proposes to retain his position as 
Director of Solar Physics at the South Kensington 
Observatory vV - ^ 

The farmers in South Lincolnshire (England) have 
been suffering from a plague of insects called the 
mustard bug, which devours the white mustard crops. 
Several farmers have had acres of valuable crops de- 
stroyed by this pest, and have been unable to dis- 
cover an efficacious remedy. They have now resolved 
upon a curious expedient. Flocks of chickens are 
turned into the white mustard fields, and since the bug 
is somewhat of a delicacy to the fowl, it is anticipated 
that the pest will be overcome and that the crops so 
far untouched will be saved. 

The first sealed thermometer was made some time 
prior to 1654 by Ferdinand II., Grand Duke of Tus- 
cany; he filled the bulb and part of the tube with 
alcohol, and then sealed the tube by melting the glass 
tip, says The Engineer. There appears to be consider- 
able doubt as to who first employed mercury as the 
thermometric liquid; the Academia del Cimento used 
such an instrument in 1657, and they were known in 
Paris in 1659. Fahrenheit, however, appears to have 
been the first to construct, in 1714, mercury ther- 
mometers having trustworthy scales. The use of the 
boiling point of water as the upper fixed point was 
suggested by Carlo Renaldini in 1694. 



DEATH OF PROF. JOHN FISKE. 

Professor John Fiske, of Cambridge, the historian 
and philosopher, died from the effects of the heat on 
July 4th. He was born in Hartford, Conn., March 30, 
1842. As a boy he was extremely precocious; he be- 
gan the study of Latin when only six years old, and 
at seven he was readinjg Caesar. In 1860 he entered 
the Sophomore class X)f Harvard and finally became 
a lawyer. He did not practise law to any extent, but 
commenced to write for magazines and reviews. In 
the scientific world he was regarded as a specially able 
expounder of the philosophy of Herbert Spencer and 
the theory of. evoluti-on. His scientific writings were 
considerable. 
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ZINC HIKING IN KANSAS. 

BY HARRY L. WOHLFORD. 

From a small triangular area in southeastern Kan- 
sas — perhaps six miles wide at its base and ten miles 
high along its side — there have been mined, during a 
period of twenty-four years, lead and zinc ores to the 
value of more than thirty million dollars. The entire 
region presents a most curious aspect to the mining 
man from further west. On the surface may be seen 
the farmer busy with his 
grain or among his stock, 
while beneath him fifty, a 
hundred, and sometimes 
two hundred feet, the min- 
ers are toiling with pick 
and drill and blast. The 
discovery of mineral was 
made here in April, 1876, 
and since that date the 
productiveness of the 
mines and the working of 
them have continued un- 
abated. 

The galena, or lead ore, 
is the ordinary lead sul- 
phide (PbS). It is a dark 
bluish black in color and is 
usually found in the form 
of cubes, varying in size 
from a pinhead to blocks 
six and eight inches across 
their face. There are also 
found here two, and in 
some localities three zinc 
ores, though the most im- 
portant one is the common 
zinc sulphide (ZnS), con- 
taining about 67 per cent 
metallic zinc. When first 

brought to the surface its colors are widely diversi- 
fied, many blocks forming the most beautiful speci- 
mens imaginable. Some retain their brilliancy in- 
definitely, others again lose their bright hues after a 
short exposure to the atmosphere. The miners have 
coined names for these multicolored ores, and they are 
known respectively as "rosin jack," "gray jack," "black 
jack," "peacock jack," etc., the last-named possessing 
colors with which the rainbow can scarcely vie. 

Together with the lead and zinc ores are found a 
number of secondary ores and minerals. One of these 
is a double sulphide of iron, qr "mundi," as the miners 
term it, having a specific gravity of 4.95. Its admix- 
ture with clean zinc is closely guarded against, as a 
small per cent of this impurity greatly affects the mar- 
ketable value of the clean ore. Perhaps the most 
abundant of all the associate minerals is a calcium car- 
bonate known locally as "tiff." It assumes various 
forms, though the most common one is crystalline. 
Some of the pieces taken from the ground are ravish- 
ingly beautiful, with their clustered crystals flashing 
in the sunlight and their translucent whiteness in 
sharp contrast against the somber colored blocks of 
lead. Aside from the ones mentioned there are yet 
other adulterants found in 
connection with the lead 
and zinc ores. One of 
these is a barium sulphate 
(BaS'OJ, the other a cal- 
cium fluoride (CaFl 2 ), 
though neither occurs 
throughout this district to 
any considerable extent. 

The early history of the 
Short Creek district is one 
of crude methods, scanty 
results and illogical de- 
ductions. The mines were 
little else than surface 
prospecting, and the gen- 
eral opinion among the 
miners was that the ore 
deposits were of a super- 
ficial character and that 
(no lower-lying bodies of 
ore existed. Since then 
strongly capitalized com- 
panies have taken in 
charge many tracts of 
land, deemed practically 
exhausted, and by means 
of huge centrifugal pumps 
have so thoroughly 
drained tha ground that 

now deeper prospecting is found to be not only possi- 
ble, but lucrative as well. Positive proof is shown by 
these deeper operations that greater bodies of ore lie 
below than above the hundred-foot level. The most 
rudimentary methods were employed by the early-day 
prospectors. A hoister-crane, dangerously weak-look- 
ing, with an ox or a slow-moving horse for motive 
power, a half barrel for a tub, and a sluice-box planted 
in the nearest stream, is a general description of the 
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average prospecting outfit. Now steam has taken the 
horse's place and the hoister sweeps and great iron 
tubs have forced the half barrels into the rubbish 
heap. 

But of all the changes made, perhaps the most rad- 
ical one was in the method of washing the ore-bearing 
earth. The sluice-box gave place to an affair known as 
a "jig tank," a large square box filled with water in 
which was suspended from uprights fastened at either 
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A TYPICAL KANSAS ZINC-ORE KEDUCING MILL. 

side an oblong trough, whose flat bottom was formed 
of iron bars. The interstices between the bars per- 
mitted the water in the larger box to pass upward 
through the wash-dirt in the trough, as it was raised 
and lowered by means of a long pole attached to a 
crosspiece above it. The wash of the water between 
the bars causes the ore, being the heaviest, to sink to 
the bottom of the trough, so that the flint and other 
waste might be shoveled from the top. 

The crushers or mills throughout the district are ca- 
pable of crushing and cleaning, during a shift of ten 
hours, from fifty to one hundred tons of ore-bearing 
rock at a cost ranging from ten to fourteen dollars 
per ton, much depending on the richness of the dirt 
and the facilities for rapid handling. The cost of one 
of these monsters is quite an item. Nothing worthy 
the name, even, can be erected for less than five thou- 
sand dollars, while many reach an approximate cost of 
from ten to twelve thousand. 

There are now in the district more than a hundred 
mills, the greater part of them having been erected 
during the years 1899 and 1900. 

Very little mining land is sold, the owner generally 
preferring to lease the ground on a royalty to some 




S. S. « DINNINGTON " WRECKED ON PORTLAND BREAKWATER— AFTER END OF VESSEL LYING IN 54 FEET 

OF WATER. 

person or company who in turn sublet it to the actual 
miner. The second lessee collects a royalty of 20 per 
cent from the miner, 10 per cent of which he in turn 
is assessed by the land owner. 

All ore is weighed upon the company's scales, and 
it is to them and not to the actual owner of the ore 
that the buyer makes the check. 

Ore intended for shipment to foreign markets is 
sacked, so that the handling of it is greatly facilitated, 



and the waste during transit reduced to the minimum. 
Antwerp in Belgium is progressing rapidly to the 
front as a consumer of American zinc. At present 
writing there has been pledged, by the producers in 
the Kansas zinc fields and the adjacent district in 
Missouri, more than a thousand tons weekly to the 
firm of J. Needham's Sons, of Antwerp. The through 
shipping rate will be less than six dollars per ton to 
land the ore in that city. It is fully believed by all 

the producers and opera- 
tors in the two districts 
that this immense foreign 
market will very effectu- 
ally regulate the price of 
zinc ore in the United 
States. 

Mine ownership here is 
well distributed among the 
laboring class, and uni- 
versal satisfaction and 
good will is always main- 
tained. The fact that the 
mines have been operated 
since their discovery with- 
out a strike or labor trou- 
ble of any kind is ample 
proof of the feasibility of 
the system. 

i < »■ ♦ »»■ 

A CLEVER SALVAGE FEAT 
We . publish herewith a 
photograph relating to a 
unique salvage feat that 
has recently been accom- 
plished in England. Dur- 
ing the night of March 25 
last, the steamship "Din- 
nington," while trying to 
make Portland Harbor dur- 
ing a heavy gale, was wrecked upon the outer arm of 
the new breakwater that is being constructed at Port- 
land for the British Admiralty. The captain of the 
vessel missed the entrance and ran upon the rocks at 
full speed. It was high tide at the time, and a heavy 
southeasterly sea was running. The contractors for 
this breakwater have only just completed the sub- 
merged portion of the work, so that at high tide the 
structure is covered. A comprehensive idea of the 
speed at which the vessel was traveling at the time 
of the disaster may be gathered from the fact that 
she nearly jumped over the breakwater. There could 
not have been more than two feet of water covering 
the rocks at the time. The ship was caught by the 
rocks right amidships, and at low tide she was in the 
perilous position shown in our photograph. Four 
tugs were dispatched to her assistance, since it was 
thought that the damage to her hull was purely super- 
ficial, and that she could easily be hauled off. The 
combined power of these tugs, however, failed to move 
her, and closer examination proved that a sharp rock 
had penetrated her bottom amidships and she was 
jammed upon this as if fixed upon a pivot. The action 
of the waves severely bumped her upon the rocks, with 

the result that several 
other holes were soon torn 
in her sides, and she rapid- 
ly filled with water. After 
several attempts to salvage 
her she was abandoned by 
the underwriters, and it 
was proposed to destroy 
her. 

At this juncture, the 
West of England Salvage 
Company of Penzance of- 
fered to recover the wreck. 
The work was pursued 
under the superintendence 
of Capt. W. E. Anderson, 
the officer engaged by the 
American government to 
report upon the disaster 
to the battleship "Maine." 
The task was beset with 
innumerable difficulties. 
The wreck was fully ex- 
posed to the fury of the 
southeasterly gales, which 
at that time of the year 
were raging furiously. On 
two occasions he had com- 
pleted his arrangements 
for towing her off the 
rocks, but each time had to abandon the work on ac- 
count of the gales springing up and destroying all his 
plans. 

There was another danger. The constant bumping 
of the vessel by the motion of the waves was knocking 
her bottom all to pieces, and she threatened to slip 
off the rock that was holding her securely. There 
was a depth of 54 feet of water at the stern, but for- 
tunately the weight of this was counterbalanced by a- 
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ARTESIAN WELL THAT DISCHARGES 11,158 GALLONS DAILY. 
DEPTH OF WELL, 1,303 FEET. 



heavy cargo which was stowed in her forward holds. 
By this means she was evenly balanced. 

When the weather was once more propitious, Capt. 
Anderson hurried forward the arrangements for his 
next attempt to float her. He constructed a coffer dam six 
feet in diam- 
eter round the 
after end of 
the ship, and 
r equ isitioned 
the assistance 
of several pow- 
e r f u 1 centri- 
fugal pumps, 
the aggregate 
pumping capac- 
ity of which 
was 1,100 tons 
per hour. By 
this means the 
water in the 
after part of 
the wreck was 
soon removed, 
and with the 
aid of five pow- 
erful tugs he 
had the satis- 
faction of haul- 
ing her into 
deep water 
once more. 
The "Denning- 
ton" was towed 
into Portland 
Harbor, where 
she was tem- 
porarily patched up. She was then taken to South- 
ampton by the salvage steamer "Greencastle." 

m ' y i m — 

A FEW REMARKABLE ARTESIAN WELLS AND THE 
USES TO WHICH 1 THEY ARE PUT. 

BY ERWIN HINCKLEY BARBOUR. 

The traveler in eastern South Dakota and Nebraska 
is always duly impressed by the powerful flowing 
wellL met with throughout this magnificent area. The 
conditions here seem to be favorable for artesian 
water, and wherever the general level is reduced by 
such rivers as the James and the Missouri, gushing 
wells seem a certainty, if drilled to a depth varying 
from 500 to 1,000 feet or more. The shales and lime- 
stones of the Carboniferous period form an underlying, 
impermeable stratum throughout this region. Upon 
these there rests a bed of 300 to 400 feet of very per- 
meable sand of the Dakota Cretaceous. These are 
the finest water-bearing beds of the plains, and they 
are cased in above, even more effectually than below,, 
by 1,000 to 2,000 feet of water-tight Cretaceous shale 
(chiefly Pierre) and bad-land clays (Oligocene). The 
beds are so tipped that there is a difference of several 
thousand feet between the eastern edge, where the 
great fountains occur, and the western edge, or the 
fountain head. 

In the Rocky Mountain uplift, of which the. Black 
Hills is but the most eastern spur, the western edge 
is thrust upward to an elevation of 5,000 to 6,000 feet 
higher than the eastern edge. The upturned edges of 
all of these beds are exposed along the eastern flank 
of the Rocky Mountains, ready to catch the falling 
rains, melting snows, and the mountain streams. On 
the lower levels, then, where this waterbearing Cre- 
taceous is struck, flowing wells are so certain that 
to bore for water 
seems like tap- 
ping a water 
main. 

When there is 
no friction or 
leakage the head 
would be equiva- 
lent to that of a 
column of water 
several thousand 
feet high. Hence, 
in spite of me- 
chanical losses 
due to friction, 
etc., and to the 
natural escape of 
the water through 
leakage, a high 
pressure is to be 
expected, and is 
fully realized, in 
the great wells, 
which discharge 
large volumes of 
water, and even 
suffice to run 
mills and m a - 
chinery. As an 
example of the 



Sf jcijeniifir &mttitnu. 

artesian well serving as an engine of some economic 
importance, a better instance could not be cited, per- 
haps, than that of the well at Niobrara, in Knox 
County, Nebraska, which, in addition to the work of 
pumping water and running the dynamos for the 



town, also drives the machinery of a 60-barrel flour 
mill. 

The water flows through a 6-inch casing into a 
unique device called the "stone-catcher," the object 
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Niobrara. From the stone-catcher the water is con- 
ducted to the mill, where it strikes the fans of a 
4-foot Pelton wheel through a one and one-half inch 
nozzle. 

It works perfectly, steadily, silently, and with no 

coal or ash to 
shovel, no en- 
gineer and 
stoker to pay. 
And, after first 
costs are met, 
it can be de 
pended on for 
years of steady 
service with- 
out involving 
any additional 
outlay. In the 
event of fire, 
the full energy 
of the well is 
turned at the 
first alarm 
into the city 
mains, and the 
linemen . with 
hose have in- 
stant command 
of the situa- 
tion. 

Modern cit- 
ies, boasting 
of the most ap- 
proved sys- 
tems, offer no 
better protec 
tion from fm 
At night the 
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ARTESIAN WELL AT BEAVER GROSSING, NEB.— NINE SUCH 
WELLS HAKE IT POSSIBLE TO IRRIGATE 115 ACRES. 




STEEL STONE-CATCHER AT THE HEAD OF ARTESIAN 
WELL. 

of which is to arrest pebbles, small bowlders, and 
stones, which are shot out with sufficient force to 
damage the steel casing and machinery. One such 
pebble, weighing 22y 2 pounds, is still preserved in 




MAP DESIGNED TO SHOW THE RELATION OF THE BEDS TO THE ARTESIAN REGIONS IN NEBRASKA AND SOUTH 

DAKOTA. 

The sandstone of the Dakota Cretaceous, some 300 feet in thickness, Is encased below by Carboniferous limestones and shales, and above by shales chiefly 
of the Pierre. All beds dip downward from the mountains to the east, where the artesian regions occur. 



than does this small Western town, 
same water runs the dynamo and lights the place, 
besides filling the public reservoir — all of which seems 
like getting a great deal for nothing. After the 
energy of the water is expended on the Pelton wheel, 
it flows through a wasteway into a lakelet, and thence 
finds it way for three miles by a creditable little 
stream to the Niobrara River. A city might be 
founded on such a natural resource, for it seems 
assured that every wheel could be turned by this 
subterranean store of energy, which can be tapped 
indefinitely, and over many square miles of 
country. 

Hundreds of these artesian wells are daily put to 
all sorts of commonplace uses, while here and there 
we find one engaged in work of a novel kind. One 
of these is the artesian irrigating plant on the Fur- 
gusson farm at Beaver Crossing, Seward County, 
Nebraska, where nine shallow artesian wells, none of 
them over 100 feet deep, make it possible to water 
115 acres on short notice. The worse the drought, 
the better for the owner of such a farm. 

The great Test Well at Lincoln, 2,463 feet deep, 
helps to supply water to Salt Lake, while the two wells 
at the Sulpho-Saline Baths of Lincoln supply water 
for the great natatorium of that institution. In Omahn. 
a series of artesian wells add greatly to the beauty 
of various parks, by supplying fountains, streams, 
pools and lakes, the largest of which, seen on the 
Miller estate, covers some thirty acres. But of all 
the utilization of artesian water the most highly com- 
mendable and original seems to be that at Pierre, 
South Dakota, where three great wells perform the sin- 
gular work of supplying water, natural gas, and electric- 
ity for the town. The discharge comes to the surface as 

water, but, para- 
doxically enough, 
goes to the con- 
sumer as natural 
gas and electric- 
ity. Taking ad- 
vantage of the 
discovery made 
shortly after the 
completion of the 
wells, that with 
the lowering of 
the pressure as 
the water escapes 
natural gas is 
liberated, the 
wells were piped 
into suitable re- 
taining tanks and 
a sufficient quan- 
tity of natural 
gas was thus ac- 
cumulated to sup- 
ply the town and 
run the engines 
of the electric 
light plants as 
well as those of a 
60 horse power 
pumping station. 
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ADMIRABLE WORK OF THE ORDNANCE BOARD AT 
SANDY HOOK. 

In a recent number of the Scientific American, we 
gave an account of the final tests of maximite, the 
new high explosive invented by Hudson Maxim, which 
completes the series which resulted in the final adop- 
tion of this compound by the United States govern- 
ment. 

General A. R. Buffington, the Chief of the Bureau 
of Ordnance, undertook the thorough investigation 
of the subject of high explosives nearly three years 
ago, and accordingly the Ordnance Board, with head- 
quarters at Sandy Hook Proving Ground, New Jersey, 
were assigned this duty. The board is composed of 
some of the ablest engineers and scientific men among 
the officers of the United States army, and men admir- 
ably adapted to this work. The members of the 
Board are Major Rogers Birnie, president; Capt. Will- 
iam Crozier, well known as one of the inventors of the 
Buffington-Crozier disappearing gun mount; Capt. O. 
B. Mitcham, inspector of explosives; Capt. B. W» 
Dunn, government expert on fuses and high explosives 
at Frankford Arsenal, and inventor of a new shrapnel 
which outclasses anything before done in this line, 
also inventor of the new government detonating fuse 
used with such successful results in the recent high 
explosive tests at Sandy Hook; and Capt. E. B. Bab- 
bitt, commanding officer at Sandy Hook. 

It was determined to thoroughly investigate the 
subject of high explosives, including well-known ex- 
plosive compounds, as well as any new explosive com- 
pounds which might be submitted by different inventors 
and manufacturers, provided the latter appeared to 
offer sufficient merit to warrant investigation. 

It was determined to prosecute this work unceas- 
ingly, until the best compound that science could pro- 
duce should be obtained for the service. At the 
beginning of these tests, had the board outlined what 
it would have considered an ideal explosive as a 
bursting charge for - projectiles, the , requirements 
would, we imagine, have been about as follows: 
Perfect chemical stability or keeping qualities; 
very great explosive power, high specific gravity, giv- 
ing it as much force as possible per unit of volume; 
great insensitiveness, so great as to make it incapable 
of detonation from shock, rendering it not only safe 
for projection from guns at high velocities, but capable 
of withstanding the far greater shock of penetration 
of armor plate as thick as the strongest armor-piercing 
projectiles themselves can pass through. It should be 
comparatively inexpensive to manufacture. It should 
be capable of being melted at a comparatively low 
temperature, and it should be incapable of explosion 
from ignition, enabling it to be melted over an open 
fire, as occasion might require, and without any dan- 
ger, for' filling projectiles. It should be incapable of 
detonation from overheating, but should boil away like 
water on the rise of temperature beyond a . certain 
point. It should solidify in the projectiles, forming 
a dense and solid mass, incapable of shifting even on 
striking armor-plate. Such we imagine to be about 
as high a standard of excellence for a high explosive 
as the most sanguine could have hoped for. From 
what we have learned of maximite, in light of the 
recent tests, it appears to possess all these qualities in 
a high degree, and the United States government is to 
be congratulated upon the efficient manner in which 
these tests have been conducted, resulting in the ob- 
tainment for the service of such a valuable high ex- 
plosive. 

The experiments were conducted with the utmost 
impartiality from first to last, and a very large num- 
ber of different explosive compounds have been sub- 
mitted for these trials. The first of note was what is 
known as thorite, a compound of nitrate of ammonia 
and a hydrocarbon combustible element, such as coal 
tar or asphalt. This explosive was submitted by Dr. 
Tuttle, of Seattle, Wash., and is a modification of the 
class of nitrate of ammonia compounds. Nitrate of 
ammonia, being an oxidizing salt relatively poor in 
oxygen, requires an admixture of only about 12 per 
cent of a hydrocarbon combustible to produce the 
best results. As nitrate of ammonia is a salt without 
a metallic base, it is resolvable completely into gase- 
ous products. Consequently, such a mixture forms a 
powerful explosive and one, furthermore, which is very 
insensitive to shock. Nitrate of ammonia being ex- 
ceedingly hygroscopic, the hydrocarbon combustible is 
generally melted and the nitrate of ammonia stirred 
into it, whereupon the nitrate of ammonia,' in taking 
up the liquid, becomes coated or varnished with the 
hydrocarbon, protecting it to some extent from the 
moisture of the air. When a very hard hydrocarbon, 
such as asphalt, is used, it is first dissolved, as, for 
example, by heating with a small percentage of kero- 
sene oil, coal tar, or vaseline, just enough to render 
the asphalt soluble in an excess of a lighter hydro- 
carbon, which, afterward being evaporated from the 
compound, leaves the particles of nitrate of ammonia 
coated with the somewhat hard hydrocarbon. The 
hydrocarbon, however, does not efficiently protect the 
explosive from the absorption of moisture, and it has 



to be kept in hermetically sealed vessels. Otherwise 
the atmospheric moisture will cause the liquefaction 
of the nitrate of ammonia, and render the explosive 
inert. Thorite is one such explosive compound, and 
during the early tests of this material at Sandy Hook 
the results were considered quite satisfactory. It gave 
fairly good fragmentation of the shell, and Could be 
fired from guns with perfect safety With full pressures, 
and velocities. Thorite would not, however, stand the 
shock of penetration of thick armor plate, because, 
being in granular form, it packed forward in the 
projectile with such violence that it would go Off Vhen 
fired through a comparatively thick plate; and When 
fired through a plate of moderate thickness* it packed 
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Pig. 1.— 12-INCH ARMOR-PIERCING SHELL ; 23 POUNDS 
* HIGH EXPLOSIVE. 

forward so much as to carry it beyond the reach of 
the fuse, and it could not be detonated. 

Tests were then made by filling the shells With 
thorite under hydraulic pressure, but it Was found 
that when the explosive was made dense enough to 
prevent packing forward in the shell On Striking the 
plate, it became so hard and insensitive that it cOuld 
not be detonated by any means whatever. 

Further tests developed the fact that its hygroscopic 
character alone was so serious a drawback as to ren- 
der its use as a service high explosive out of the 
question. Furthermore, it was found to be very erosive 
in its effect, upon the projectile and fuse stock, after 
it had stood any considerable length of time, and ves- 
sels containing it were found to be eaten through by 
this erosive action. The use of thorite was, there- 
fore, abandoned by. the Ordnance Department. 

Rendrock is another explosive which has given very 
good results and has proved altogether far superior to 
thorite. A high explosive developed by the War De- 
partment has given still higher results, and ranks 





Fig. 2. -12-INCH ARMOR-PIERCING SHELL; 70 POUNDS 
OF HIGH EXPLOSIVE. 

very high, being far superior; to anything else which 
has been tried during these tests, except maximite, 
by which it is alone excelled. Had not maximite been 
invented, the government would have an explosive of 
its own production far superior to anything which has 
been developed abroad. 

We give three illustrations, showing longitudinal 
central sections of the three principal forged steel 
12-inch armor-piercing projectiles now used in the 
service. .- • ■.> 

Fig. 1 is the 12-inch armor-piercing shot, showing 
the construction and the strength of tempered forged 
steel necessary to penetrate Harveyized nickel-steel , 
armor 12 inches in thickness. This projectile carries , 
23 pounds of maximite. 

Fig. 2 is a 12-inch forged-steel armor-piercing pro- 
jectile, showing the strength of metal necessary to 
the penetration of Harveyized nickel plate 7 inches in 
thickness. This shell carries 70 pounds of maxi- 
mite. 

Fig.' 3 is the 12-inch torpedo shell, chiefly designed 
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Fig. 3.— 12-INCH TORPEDO SHELL; 144 POUNDS OF 
HIGH EXPLOSIVE. 

for use in mortars, and shows the thickness of the 
metal necessary to penetrate 4 inches of deck armor. 
This projectile carries 144 pounds of maximite, the 
column of maximite being 4 feet in length, but so in- 
sensitive as not to require transverse partitions. 



Portable storage batteries have been provided by 
the Brooklyn Rapid Transit Company, some of their 
old cars being utilized. Seven of the old Brighton 
Beach steam road cars were converted "into a moving 
storage battery sub-station of 248 cells. In the sum- 
mer, says the Street Railway Journal, they are lo- 
cated at Sheepshead Bay, to supply the Brighton Beach 
cars with current. In the winter they are removed to 
East New York to double the capacity of tne storage 
battery plant at that place. 



Electrical Note*. 

The electric tramways in London are proving a 
great success. So far only about 7^ miles of roads are 
in operation, ahd the conversion of the remainder of 
the did horse tramroad and the construction of the ex- 
tensions are being rapidly pushed forward. On the 
section already in Operation the cars carried 5,480,208 
passengers in ten Weeks. The average per day, esti- 
mating 70 days, with 60 Cars* Was 1,200 per car. The 
company estimates carrying 52,000,0t)0 passengers per 
annum, and when the whole of the system is completed 
they expect the number to be increased to 120,000,000 
per year. Of the total number df passengers Carried 
within the ten weeks, over 100,000 represented working 
men who had been carried at the rate of hatf-a-eent 
per mile. The tramway extends to historic lianipton 
Court, and the favorite riverside resorts of Kingston, 
Kew, Teddington, and Molesey, all of which places 
are thronged during the season, especially on Sundays. 
The town of Davos, in Switzerland, the center of the 
great toboganning contests, proposes to dispense with 
fuel of all description and to resort to electricity for 
all industrial and domestic purposes. The project is 
to erect an extensive electrical generating plant at 
the confluence of two large mountain torrents. A 
prominent firm of Swiss electrical engineers has been 
Studying closely the possibility of the scheme for 
several months, and now state that they are in a posi- 
tion to undertake the WOrk. The firm has obtained the 
necessary permission to utilize the torrents for this 
purpose; The cost of the first installation, it is esti- 
mated, will he $1,706,000; Already electricity is ex- 
tensively employed for cOdking, heating and lighting 
in several villas, while one of the largest bakeries in 
the district is electrically equipped in every respect 
The company which proposes td car?y dtit the plani 
has already designed special electrie heating and cook- 
ing appliances. 

The success that has attended the laying of the sub- 
terranean telegraph cable between London and Bir- 
mingham, a distance of 113 miles, has prompted the 
postal authorities to utilize the cable for telephoning. 
This is considered to mark the limit of underground 
telephoning with the existing apparatus. Several of 
the other leading provincial towns, such as Liverpool, 
have petitioned the postal authorities to connect their 
cities with London by a direct subterranean cable, such 
as that running to Birmingham, but their requests have 
been refused until a method of transmitting under- 
ground telephonic messages over long distances is 
found. The British Post Office is gradually providing 
a reliable telephone system throughout the whole of 
the United Kingdom by the aid of the telegraph wires. 
For this purpose $10,000,000 has been authorized by 
Parliament, a large portion of which sum, however, 
is being expended upon the London telephone system, 
which it is expected will be partly in operation in the 
autumn of this year. The competition between the 
government and municipal telephone systems on the 
one side, and the National Telephone Company, which 
has hitherto enjoyed a monopoly, on the other side, is 
very keen. One town in the south of England, the first 
td possess a municipal telephone, has been the means 
of reducing the charge of the private company from 
$50 to $20 per annum. 

The British Parliament is at present busily engaged 
in investigating the various underground electric rail- 
way schemes that have been projected in all directions 
of the metropolis since the Central London Electric 
Railway was opened. It is doubtful, however, whether 
any of the schemes for new railroads will be sanctioned 
this session, owing to the trouble that has been ex- 
perienced in connection with the vibraion, caused by 
the Central London Railway. A committee of engineer- 
ing experts, under the chairmanship of Lord Ray- 
leigh, is at present investigating these complaints, and 
if they are found substantial the committee will recom- 
mend means by which the vibration might be over- 
come. The only scheme that will possibly receive 
official sanction is the conversion of the underground 
railway to electricity. The majority of the objections 
to the project have been surmounted, and, directly 
the consent is given, che work of conversion will be 
carried out with all possible speed. Sir Alexander 
Binnie, the eminent engineer to the London County 
Council, gave valuable evidence upon the subject of 
subterranean rapid transit before the committee and 
advanced several facts concerning the construction 
and working of the systems. He advocated the run- 
ning of frequent trains at a high velocity, and at the 
same time contended that to insure such a satisfactory 
system each line would have to be worked independent- 
ly upon the shuttle system, without any interferences 
from junctions, but that transfers of passengers should 
be made at different points where the railroads would 
cross, or run in close proximity to each other. He 
warmly approved those lines which promised to open 
up the suburbs, especially the Hampstead and Charing 
Cross Railway which Mr. Yerkes is going to construct. 
Altogether the value of the projected lines before Par- 
liament this session aggregates $24S,210,000, and the 
cost per mil© will vary from $2,000,000 to $3,000,000. 
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INTERESTING EXHIBITS AT THE PAN-AMERICAN. 

The Grusog. ,Iron Works have erected in the space 
between the two Ordnance Buildings a full-sized model 
of the Gruson coast defense turret with two 12-inch 
guns, and for the first time the construction of such 
a turret is shown to the general public. Inside of one 
of the buildings there is also a model of a smaller tur- 
ret, surrounded by photographs showing turrets in 
different stages of completion. The full-sized model 
is intended to show the actual size of the turret, the 
available space inside the thickness of the armor- 
plate and the general disposition of the guns, gun-car- 
riage and machinery necessary for rotating the tur- 
ret, elevating and depressing the guns, moving the 
ammunition, charging the rifles and checking their 
recoil. The model is open on one side. A number of 
the armor-plate sectors are left off so that the public 
can look into the interior, and outside the cross- 
section of the armor of the rotating cupola is shown, 
as well as the fixed, outer belt, the former protecting 
the guns and their service, the latter protecting the 
substructure and the machinery below. A model of 
one of the two 12-inch coast defense rifles is in place 
on its carriage and reaches through the right-hand 
embrasure or porthole into the open, while the left- 
hand embrasure is shown in one-half, presenting its 
cross-section to view. At the rear of the gun is 
seen the hoisting apparatus and the rammer. Under 
the gun is the carriage on its supporting girders, run- 
ning from side to side of the substructure. The gir- 
ders and the substructure are meant to be of sheet 
and angle steel; the whole is carried on live rollers 
and rotated by a circular rack and pinion moved by 
a steam engine or capstans, which are not represented 
in the model. The vertical movement of the guns is 
effected by hydraulic pistons under the top carriage. 
The water conduits enter through a swivel arrange- 
ment in the basement, where there is also a model of 
the armor-piercing shell; the powder cartridges and one 
of the trucks which carry them from the magazine to 
the hoists. Between the guns in the center of the 
cupola is an iron ladder reaching up to a stand for 
the commander, enabling him to take aim through a 
channel in the roof plate and to direct the rotation of 
the turret accordingly. The diameter of the rotating 
cupola is 37 feet 1 inch outside and 27 feet inside. 
The maximum thickness measured horizontally of the 
plates is over 60 inches, except between the embra- 
sures, where it increases and reaches more than 7 feet 
in the middle. The outer diameter of the fixed armor 
belt is about 52 feet. Covering and surrounding this 
armor belt is a glacis, meant to be of stone and con- 
crete. The cupola presents a comparatively small tar- 
get, shaped like a turtle's back. The exhibit does not . 
fail to attract great attention. 

The Army and Navy exhibits are among the most 
interesting, not only of those in the Government Build- 
ing, but also in the entire exposition. We present two 
engravings, one of the Cyclorama exhibit by the Navy 
Department, and the models showing government 
mules transporting fixed ammunition; the latter does 
not call for special comment, except to show the com- 
pleteness with which all the interesting features of 
the service are presented. 

The Cyclorama shows the back of a naval vessel and 
consists of a full-sized model of the port side of the 
quarter-deck of a cruiser upon which are grouped offi- 
cers and men of the navy in the different uniforms 
worn by them. No attempt at likeness was made ex- 
cept in the case of Admiral Dewey, whose uniform is 
that known as "special full dress," and consists of a 
dress-coat with standing collar lined with white silk. 
The collar has around it gold lace one and three-quar- 
ters inch wide, and on the cuffs are three bands of 
gold lace, two of them two inches wide and one of one 
inch between them, with a gold star above the upper 
band. Epaulettes are worn, and the sword-belt has 
three rims of gold embroidery a quarter inch wide, 
one on each edge and one in the center. The slings 
for the sword are embroidered in the same manner, 
except that the edge, etc., is but an eighth of an inch 
wide. The trousers have a gold stripe on the outer 
seam, one and three-quarters inches wide. The sword 
is of the regulation pattern. The cocked hat is bound 
with gold lace one and three-quarters inches wide. 
The captain is in "full dress," which is a frock coat 
with epaulettes, gold-laced trousers and cocked hat 
bound with silk braid. The sword-belt has gold lines 
running through it. There are two commanders of 
the staff and a lieutenant-commander in "dress" uni- 
form, one lieutenant in service dress and a captain of 
marines in full dress, gorgeous with embroidery from 
cuffs to elbow. There are two petty officers and a 
group of seamen. The rail, wheel, skylight, etc., are 
all natural, being taken from the deck of a cruiser and 
sent out to be used in constructing this model. At the 
extreme right is a turret with projecting guns. The 
background shows the open sea with cruising vessels 
in sight and approaching. On the exterior of the cir- 
cular back of the Cyclorama are photographs, hydro- 
graphic charts, etc., and the space immediately about 
the Cyclorama is given up to models of various 
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vessels of the old and new navy, one group being those 
that were at Manila, May 1, 1898, while in another 
group are the vessels which engaged in battle at San- 
tiago, July 3, 1898. There is also a half model of the 
13-inch gun, split longitudinally, a Spanish torpedo 
from the "Maria Teresa," a 4-inch breech-loading rifle, 
a 14-pounder, a 6-pounder, a 3-pounder, a 1-pounder, a 
surgery and sick' bay, as well as 1 exhibits of life buoys, 
marine corps models, powder, model of a drydock, map 
of the world showing the daily positions of naval ves- 
sels, etc. 

The miniature railway at the Pan-American Expo- 
sition never fails to attract attention. The rail- 
way runs through a beautiful section of the grounds, 
and its piercing little whistle warns the casual vis- 
itor not to walk upon the railway ties. Our photo- 
graph was taken just in front of one of the Ordnance 
Buildings while the engineer was sitting upon the 
tender. 

Not by any means the least striking novelty in the 
transportation exhibit at the Pan-American Exposition 
is the Vanderbilt locomotive. The locomotive itself is 
by this time very familiar to the readers of the Scien- 
tific American. The firebox is circular in cross-sec- 
tion and corrugated, and thereby provides a construc- 
tion which is cheaper, safer, more durable and less 
liable to the quick deposit of scale. The adoption of 
the cylindrical form of firebox proved so satisfactory 
that it was natural for Mr. Vanderbilt to look for some 
other part of the locomotive on which the cylindrical 
construction could be adopted to advantage, and the 
tender naturally received first attention. As will be 
seen from our photograph, the tank is of cylindrical 
form, and the coalbox has been shifted to the front 
end of it and made considerably deeper than the old 
form of coalbox. As far as the water tank is con- 
cerned, this provides a stronger and cheaper construc- 
tion, and the coal capacity, in proportion to the 
amount of water carried, is larger than in the old 
type. Moreover, the coalbox being at the front end of 
the tender and much deeper than formerly, the fuel 
tends to find its way to the footplate by its own grav- 
ity, and the work of the fireman is proportionately re- 
duced. The patent for the Vanderbilt locomotive has 
been sold to the Baldwin Locomotive Works, and this 
type has already been introduced upon many of the 
leading railroads of the country, including such roads 
as the Baltimore & Ohio, the Illinois Central, the New 
York Central, etc. 

. m t m * m ■ : 

Automobile News. 
A lady was entering the forest of St. Germain near 
Paris, in a 16 horse power automobile when the ma- 
chinery became out of order. The passengers brought 
the car to a standstill in order to overhaul the 
engines, when almost immediately a violent explo- 
sion occurred and the car was enveloped in flames. 
The passengers had a narrow escape. The liquid fuel 
in the reservoir of the car overflowed and became 
ignited, and it was feared that the burning stream of 
oil would run among the bushes fringing the road, set- 
ting them alight, in which event the forest would have 
been involved and widespread damage caused. The 
forest fire, however, was averted by the felling of a 
few trees and the cutting away of the undergrowth 
in the vicinity of the burning vehicle. The motor car 
burned fiercely for about an hour, leaving only a mass 
of tangled steel and ironwork. The value of the auto- 
mobile was $5,000. 

The Hon. Charles Rolls, one of the foremost auto- 
mobilists in England, recently delivered a lecture in 
London concerning the advantages of the motor car 
over horses. The principal advantages, he explained, 
were less wear and tear upon the roads, better steering, 
more room for traffic owing to the small amount of 
space the motor car occupies, and cheaper transporta- 
tion. A ton of goods can* be transported in England 
for 40 miles for less than $1.50. He also anticipated 
that the more universal utilization of motor vehicles 
would result in an improvement of the breed of horses, 
since several iiorses would be relieved from traction 
for which they were neither suited nor intended by 
nature. Por military purposes the motor car was 
vastly superior in the transport department. This 
fact was shown in the present war in South Africa. 
There was one machine, plying between Commando 
Nek and Pretoria, a distance of about 26 miles, which 
accomplished the work for $18 that had previous to 
its introduction cost $1,200, and also did the same 
amount of work that 960 trek oxen could perform, and 
did not require replacing every six weeks as was the 
case with the animals. The introduction of motors 
for transport purposes in war would be much more 
economical, as this instance proves, besides obviating 
a tremendous amount of awful suffering on the part 
of dumb animals. 
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The British War Office has 'devised a new use for 
bullets expended upon target practice at rifle ranges. 
The present market price for "spent cupro-nickel bul- 
lets is -about $90 per ton, and contracts have* been made 
for the recovery,- and. removal of these,, used- bullets 
from the various ranges. 



Engineering Notes. 

Hydraulic pressure is being successfully employed 
at St. Etienne in the manufacture of steel in molds 
tapering toward the top by pressing from the bottom 
instead of from the top of the casting, as by the Whit- 
worth process. This is said to produce a more homo- 
geneous steel and to give better results generally. 

During the recent Ashantee campaign the mega- 
phone was tried by the British officers for giving 
orders, since the columns traversing through the 
African bush were so long that it was impossible to 
convey orders in the usual way. The experiment was 
unsuccessful, however^ because the thick jungle and 
the winding paths prevented the sound from travel- 
ing. 

Rapid progress is being made upon the new reser- 
voirs at Staines, Middlesex, for the supply of London, 
and it is anticipated that they will be completed in 
about two years. The reservoirs 1 are approximately 
4y 2 miles in circumference, and their capacity will be 
33,000,000,000 gallons, a sufficient supply to serve the 
district catered for by the water companies to whom 
they belong for 100 days. The reservoirs will be sup- 
plied from the flood water of the Thames. 

The Bureau of Foreign Commerce has received from 
the Tacoma Chamber of Commerce and Board of 
Trade the announcement that a new line of steamers 
has been established to ply between Tacoma and Liver- 
pool, via the Suez Canal, touching at Manila and other 
Philippine ports, all the Straits ports, and those of 
India, Arabia, Egypt, the Mediterranean, and the Con- 
tinent. There are nine ships engaged in this line, with 
a tonnage varying from 4,000 to 11,000 tons. 

A unique twin-screw vessel for the Russian navy, 
the first of its kind ever built, is in course of construc- 
tion at Kiel. The ship is described as a "training and 
transport vessel," and is intended for the practical in- 
struction of naval engineers. It is provided with two 
four-cylinder triple-expansion engines, and all the var- 
ious appliances and auxiliary machinery indigenous 
to a modern man-of-war, so that her crew may .obtain 
a thorough practical knowledge of the mechanism of 
a battleship. The displacement of the vessel will be 
12,000 tons, and she will have accommodation for 20 
officers and 700 men. She will cost $1,375,000 to con- 
struct. 

Experiments are being made in the signaling depart- 
ment of the English army with acetylene gas for trans- 
mitting signals at night. At present ordinary oil 
lamps and limelight are utilized for this purpose, but 
the recent tests with acetylene have proved that the 
latter medium is much more advantageous. A whiter 
ray of light with increased brilliancy is obtained, and 
it is far more penetrative than oil or limelight, and 
signals transmitted by this means can be read at a 
much greater distance than heretofore. Another ad- 
vantage in its favor is that the gas can be generated 
in about one-twentieth of the time required to prepare 
a limelight, and it is also so portable that one man 
can easily carry the plant necessary for two lamps. 

Consul-General Guenther, of Frankfort, under date 
of February 27, 1901, reports that a masonry bridge is 
being constructed across the valley of Petruffe, in 
Luxemburg, which will have the largest single span 
of any masonry bridge, viz., 277 feet of a span width 
and a rising acclivity of 102 ^e'et. Previous to this, 
the largest masonry bridge span was that of Cabin 
John Bridge, near Washington, viz., 220 feet, with a 
rising acclivity of 57% feet and a height above the 
water of 10l feet. Following Cabin John Bridge comes 
the railroad bridge at Jarenge, over the Pruth, fol- 
lowed: by the Grosvenor Bridge, over the Dee, at Ches- 
ter. These three spans have been among the world's 
greatest architectural triumphs in bridge masonry. 

Twenty years ago the cities of Albany and Troy were 
the centers of stove manufacture in America. About 
that time the competition of some Western points be- 
gan to be felt. While the stove manufacturers of 
Albany and Troy, appreciated the danger, their skilled 
employes, banded together in a strong moulders' union, 
ignored it and argued that the then existing conditions 
could not be changed. Their locality was nearer the 
source of the pig iron supply, says Mr. R. W. Hunt, in 
Cassier's Magazine, and could, therefore, always 
command cheaper iron; and beyond all, no other points 
had the same molding sand, and, without that, suc- 
cessful competition against Troy and Albany stovos 
was impossible. So strike followed strike. In many 
of these the men carried their points. The conditions 
governing the employment of apprentices, the hours 
of labor, and the amount of work produced per man 
were all satisfactorily controlled; but the, develop- 
ment of the natural resources of the great American 
Northwest was not. To-day the blast furnaces of the 
Hudson River Valley are a tradition, and the stove 
foundries of Troy: and Albany are diverted to other 
uses, or else crumbling ruins; while those of Detroit, 
Auroras Miiwatttoeer and other cities farther west are 
echoing the thud of the rammer, the clank of the 
molding machine, land the blast of the cupola. 
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THE COMMON-BATTEBY TELEPHONE SYSTEM OF THE 
CITY OF NEW YORK. 

Perhaps a few electrical engineers fully appreciate 
the scope of the improvements which have been made 
in telephony since the time when the telephone was 
first exhibited at the Cen- 
tennial Exposition of 1876. 
But the great army of 
subscribers certainly know 
nothing of the brains and 
money which have been 
lavished upon the elabora- 
tion of a telephone system 
that has reached its high- 
est development in the 
land of its birth. The 
transmitter and receiver 
are all that each sub- 
scriber sees; and these 
show but little of the 
change which has been 
wrought. One apparently 
trifling departure, how- 
ever, which has of late 
been noticed in the sub- 
scriber's apparatus has 
told the telephone users 
of New York that an on- 
ward step has been taken; 
and that departure, the 
only public sign of this 
step, is the abolition of the 
magneto - generator used 
in calling the central of- 
fice, and of the sub-station 
battery. 

The system which has 
thus discarded the mag- 
neto-generator and the station-battery 
is technically known as the "common- 
battery system," for the reason that 
it centralizes the sources of energy 
hitherto distributed among the various 
sub-stations. 

The change from the magneto to 
the common-battery system has ren- 
dered it necessary to reconstruct every 
telephone-exchange in New York — a re- 
construction which has been effected 
without any inconvenience to the sub- 
scriber, even though new stations 
were added to the system at the rate 
of one thousand per month. Only on 
the completion of the new installation 
were the old boards abandoned. 

The common-battery system em- 
ployed throughout the United States 
is the result of the labors of many 
men, among whom may be mentioned 
Scribner, Hayes, Dean, O'Connell, 
McBerty, and Carty. It is not the 
purpose of this article to dwell on 
the technical features of the system; 
for they would be of interest only to 
electrical engineers and telephone ex- 
perts and would require 
many numbers of the 
Scientific American to 
do them full justice. The 
labors of Scribner and his 
compeers must therefore 
give place to a curcory de- 
scription of the working 
of an exchange — that por- 
tion of the system which 
is perhaps of most interest 
to those who use the tele- 
phone in the affairs of 
daily life. 

The telephone exchange 
which we illustrate is 
equipped with the most 
perfect apparatus that has 
yet been devised. Its long 
multiple switchboard 
meets the demands of 
some 5,300 subscribers' sta- 
tions, the aggregate num- 
ber of whose calls reaches 
a total of 41,000 per day. 

The multiple switch- 
board in question is di- 
vided into two sections, 
known at the exchange, re- 
spectively, as the "A" 
board and the "B" board. 
It is the function of the 
operators of the "A" board 
to connect the subscribers 
of the exchange with each 
other or with lines, called 
"outgoing trunk - lines," 
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leading to other exchanges. It is the function of the 
operators of the "B" board to connect the subscribers 
of other exchanges, whose calls are received on "incom- 
ing trunk-lines," with the subscribers of the particular 
exchange under discussion. 
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GENEEAL VIEW OF THE MULTIPLE SWITCHBOARD OF A TELEPHONE EXCHANGE. 




PANEL OF AN " A " BOARD IN DETAIL 



PANEL OF A "B" BOARD IN DETAIL. 




INDIVIDUAL SUBSCRIBER WIRES. 



Each operator of the "A" board controls seven 
vertical panels of the multiple switchboard, which 
panels are each sub-divided into small sections re- 
ceiving one hundred sockets or "jacks," numbered 
to correspond with the sub-station lines leading to 

the exchange. Every oper- 
ator can reach all the sub- 
scribers of the exchange. 
Beneath the multiple jacks 
the outgoing trunk-jacks 
for connecting subscribers 
of the exchange with sub- 
scriber^ of other exchanges 
are located. And beneath 
the trunk-jacks are "an- 
swering-jacks," which cor- 
respond with the stations 
of subscribers whose calls 
the operators must answer. 
A certain number of sub- 
scribers or "answering" 
jacks are assigned to each 
operator. Beneath each 
answering-jack is a small 
incandescent lamp, which 
flares up whenever the cor- 
responding receiver at the 
station is taken from the 
hook, and is automatically 
extinguished when the 
operator connects with the 
answering-jack to answer 
the call. In addition to 
the lamps of the answer- 
ing-jack s a "pilot-lamp" is 
used, which glows as long 
as any subscriber's lamp 
is alight. It is the purpose 
of the pilot-lamp to serve as an addi- 
tional means of attracting the oper- 
ator's attention to her subscribers' 
lamp, and to enable her to respond 
to the call of a subscriber whose lamp 
may have been burned out. On the 
horizontal board before each operator 
two sets of plugs with their cords are 
seated, in front of which are two 
series of lamps (supervisory lamps, 
they are termed) corresponding in 
number and arrangement with the 
plugs, and serving as signals to in- 
form the operator when a called sub- 
scriber has answered and when she 
must disconnect two subscribers. Sets 
of ringing and listening keys complete 
the equipment of eg,ch "A" operator. 

When a subscriber calls up the ex- 
change, the pilot-lamp and the lamp 
of the corresponding answering-jack 
glow. The "A" operator inserts one 
of the disengaged plugs of the rear 
or answering series in that answer- 
ing-jack and asks the number desired. 
If the number be that of a subscriber 
in the same exchange, the operator 
first taps the edge of the 
multiple-jack of the sta- 
tion wanted with the tip of 
the secbnd plug forming 
part of the circuit which 
she intends to use. If the 
line is "busy" she gets a 
peculiar click in her re- 
ceiver, a warning not to 
intrude. If the tapping 
does not betray a "busy" 
line, the plug is fully in- 
serted. When the two 
plugs are in their respec- 
tive jacks the two lines are 
connected and then the two 
corresponding supervisory- 
lamps show the state of af- 
fairs. The inner lamp, 
connected to the answer- 
ing-cord, is out because the 
calling subscriber has his 
telephone off the hook; 
the second lamp remains 
alight until the called sub- 
scriber takes down his tele- 
phone, when it is auto- 
matically extinguished and 
the operator then knows 
that the two subscribers 
are in communication. If 
the called subscriber fails 
to answer, the one super- 
visory signal will glow un- 
til by persistent ringing 
the subscriber is made to 
respond. When a conver- 
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sation has ended and both subscribers hang up their 
receivers, the supervisory signals both again glow, 
thus commanding the operator to disconnect the two 
lines. 

If the subscriber called for be in another exchange, 
the "A" operator, after having inserted an answering- 
plug in the jack of the calling subscriber and ascer- 
tained the number desired, presses 
a key to her left, which places her 
in communication with the desired 
exchange, informs the "B" operator 
there what number is desired, and 
inserts her connecting plug in the 
particular trunk- jack designated by 
number by the "B" operator <~f the 
other exchange. The desirrii con- 
nection is then completed at the 
second exchange after the usual 
"busy" test has been made. The 
supervisory lamp-signals are here 
again used to inform both oper- 
ators when the lines are to be dis- 
connected. 

The "B" board of every exchange 
is provided with multiple- jacks ar- 
ranged in panels similar to those 
of the "A" board, so that each "B" 
operator can reach all the sub- 
scribers of the exchange. No an- 
swering- jacks are provided; nor are 
any required, since the operators at 
the "B" board merely connect other 
exchanges with called subscribers. 
Only one set of plugs (incoming 
trunks in this instance) and one 
set of supervisory lamps are needed, 
for the reason that the connec- 
tions are half completed at the 
calling exchange. Ringing-keys are provided, which 
when depressed ring the called station's bell at regular 
intervals until the subscriber takes down his tele- 
phone, when the ringing-key automatically resumes its 
normal position. A line of auxiliary keys correspond- 
ing in number with the ringing-keys is also provided, 
the depression of one of these keys serving to restore 
a ringing-key to its normal position when a subscriber 
absolutely fails to answer. Each operator of a "B" 
board answers the calls from one exchange. The "A" 
operator at the calling exchange, after having answered 
a subscriber, speaks to the "B" operator over a service 
wire and instructs her what number is desired. The 
"B" operator designates what disengaged trunk-line 
should be used by the "A" operator and then inserts 
the correspondingly numbered incoming plug of her 
"B" board in the multiple-jack of the station called 
for, the usual "busy" test having first shown 
that the line is free. The glowing of the 
supervisory signal in the circuit of the 
particular incoming trunk-line used and of 
the supervisory signal on the board of the 
calling "A" operator, indicate when discon- 
nection is to be made. 

The boards are so arranged that the work 
of each operator is reduced to a minimum. 
Only a second is required to ascertain 
whether or not any given subscriber of the 
exchange is "busy;" a few more seconds 
suffice to notify a calling subscriber whether 
any other station in New York and vicinity 
is "busy;" a minute or two is all that is 
required to gather similar information from 
Boston, Philadelphia, or other outlying 
towns. 

The multiple switchboard is the most ex- 
pensive and at the same time most efficient 
central office apparatus ever invented. Its 
cost is about $1,000 per foot; its elements 
are numbered by millions. The addition of 
a number of multiple- jacks to a board means 
an addition not to one section of the board 
alone, but to every section; for it is the 
primary purpose of the multiple board to 
enable each operator to have within her 
reach all subscribers' lines connected with 
the exchange. The multiplying of jacks en- 
tails enormous expenditures. But the price 
of this increase is not the only outlay which 
may be lavished upon an exchange. So rapid 
and so radical are the advances made in 
telephonic communication that an exchange 
may often be entirely refitted to incorporate 
a new improvement. Next year's telephone 
exchange is almost certain to reveal some 
departure from this year's apparatus. The 
changes may be slight. They are costly. 
But they increase the efficiency of the system; and 
for that reason alone the end justifies the means. 

Remarkable as the technical achievements in modern 
telephony undoubtedly are, it cannot be denied that 
New York owes its admirable telephone service large- 
ly to the admirable organization of the exchanges. 
Each exchange has its highly-trained corps of oper- 
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ators and chief operators who answer calls and make 
connections with a celerity not always appreciated; 
its supervisors who see to it that the operators do their 
work promptly and aid them if necessary; its monitors, 
seated at properly-equipped desks, assisting the oper- 
ators in making difficult connections; its manager, 
who is the commander-in-chief of this regiment of 
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THE STOBAGE BATTEBIES ANB A SECTION OF THE BEPEATING-COIL BACK. 



operators, supervisors, and monitors; and its wire- 
chief, whose business it is to superintend the technical 
department. 



Distortion In Lantern Slides and Its Cure. 

When one sees a lantern show at the present time, 
one cannot but be reminded of the general superiority 
of the slides as compared with those produced a dec- 
ade or so ago. Not that the commercial slides are so 
much better, but because those now made by amateurs 
are infinitely superior to the dense black-and-white 
things that used to be considered good enough to show 
at the time to which we refer. This superiority, in a 
great measure, is due to the excellence of the plates 
now supplied, specially for transparency work. Till 
these were on the market the amateur had, perforce, 
to be content with the ordinary plates that were in- 




A POBTION OF THE "A" BOABD, SHOWING MULTIPLE-JACKS, OUTGOING 
TBUNK-JACKS, ANSWEBING-JACKS, ANB PLUGS. 



tended for negatives. At times, however, one does 
see slides shown that, though in all respects pho- 
tographically perfect, are marred by the distor- 
tion of perpendiculars. This is most unpleasant 
to the eye when seen upon the screen, particularly 
if the lines happen to come in close proximity 
to the edges of the mask, and that is rectangular. 



This distortion of convergence, it is needless to say, is 
caused through the camera not being placed level when 
the negatives were taken. This might easily have 
been avoided if the camera had been used on a stand, 
but not so easily if it were held in the hand, notwith- 
standing that it might be provided with spirit or other 
levels. Again, it is often impossible to obtain the 
whole of a high building in a pic- 
ture unless the camera is pointed 
upward, and comparatively few 
hand cameras are furnished with a 
swing back, or rising front, which 
would enable the distortion caused 
by the tilting to be avoided. Even 
if the hand camera were provided 
with a swing back it is doubtful if 
the novice would always employ it 
with sufficient judgment to obviate 
the convergence of the lines, for 
the image, as seen on the finders, 
does not always coincide with 
what is included in the negative. 

If the camera is provided with 
a rising front, with sufficient rise 
to avoid the trouble, we are met 
with the difficulty that the majority 
of hand cameras are supplied with 
lenses that are only capable of fair- 
ly covering the plate when they are 
fixed at its axis, and, if they are 
raised much beyond that, the lower 
corners of the negative suffer. The 
case would be different if all cam- 
eras were provided with lenses of 
the anastigmatic type, which have 
a great covering power, and even 
illumination over a wide field. Al- 
though the lines may be out of the 
perpendicular in the negative, there is no reason why 
they should be in lantern slides made from them, for 
the evil may be corrected. 

Supposing we have a negative of a building in 
which the lines converge toward the top, owing to the 
camera being pointed upward when it was taken in 
order to include the whole of the subject in the pic- 
ture. Now, what we ha T e to do to render the perpen- 
diculars parallel is to enlarge the upper portion of the 
image and reduce the lower portion, then we shall get 
the picture as it should be. This, of course, can only 
be done when the slides are made by camera printing. 
If we put the negative in the dark slide of a camera 
with a swing back, and adjust it so that the top of the 
negative is nearer the lens than the bottom, and the 
image is received on the ground glass of a second 
camera placed in front of it, the perpendiculars will 
be seen corrected, provided, of course, that a 
suitable slope be given to the negative in the 
swing back, and that is easily adjusted. But 
it will be obvious that, as one portion of the 
negative is nearer the lens than the other, 
all parts will not be in sharp focus with its 
full aperture, therefore it must be considera- 
bly stopped down in order to get all portions 
sharp. The best method of obtaining that in 
practice is to first sharply focus the center 
of the picture with a medium stop, and then 
put in the smallest one with which the lens 
is provided. 

If the negative requires a very great slope 
to correct the distortion, it may be found 
impossible, even with the smallest stop, to 
get all parts sharply defined. In that case 
it will be advisable to make the correction 
indirectly, making a transparency in which 
the convergence is but partly cured and then 
from that adopting the same means, making 
a new negative, which may then, if desired, 
be used for contact printing. If this proced- 
ure is found necessary, the transparency 
should be more fully exposed and made 
denser in the development than if it were to 
be used direct as a lantern slide. 

As some may not have a second camera, or 
one with a swing back, then an ordinary 
copying camera, such as is used for lantern- 
slide making, may be utilized by fixing the 
negative in the camera in a sloping position. 
This may easily be done with the aid of a 
wedge-shape strip of wood or a couple of 
wedge-shape pieces of cork, adjusted so that, 
while one end of the negative is in the rab- 
bet of the holder, the other is kept the re- 
quired distance away by the wooden wedge 
or the corks, as the case may be. This ex- 
temporized arrangement is readily secured 
in position with a few drawing pins. When the slope 
necessary for the negative is very great, it will be a 
good plan to place a piece of ground glass an inch or 
two from it, at the back, so as to insure its even illu- 
mination, which, in some circumstances, might not 
otherwise be ' attained.— The British Journal of Pho- 
tography. 
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AN IMPROVED DOUBLE -CYLINDER FORCE-PUMP. 

The accompanying illustration represents a new 
force-pump invented by William G. Fetrow, of Mechan- 
icsburg, Pa., for use in pumping water from shallow 
and deep wells, including artesian* wells. 

The pump comprises aligned upper and lower cyl- 
inders in which valved plungers reciprocate in unison. 
Between the two cylinders is a valve-holder provided 
with valve-seats, and with side openings and vertical 

passages, A, forming 
part of a discharge- 
chamber. The valves 
on the seats open into 
the cylinders. A casing 
surrounds the lower 
cylinder, forming an an- 
nular space communi- 
cating with the lower 
end of the lower cyl- 
inder and with the pas- 
sages, A, in the valve- 
holder. The upper cyl- 
inder is also surround- 
ed by a cylinder, form- 
ing an annular space 
opening to the valve- 
holder passages A. These 
passages and the an- 
nular spaces constitute 
a continuous discharge- 
chamber for the lower 
cylinder and the upper 
end of the* chamber 
leading to the pump- 
discharge-pipe. 
A shell surrounds the valve-holder and the lower 
casing to form a suction-chamber, discharging into 
the side openings of the valve-holder. The upper 
end of the upper cylinder and the upper end of the 
discharge-chamber open into a discharge-pipe on the 
upper end of the upper casing. 

On the down-stroke of the plungers the water in the 
lower end of the lower cylinder is forced out through 
the discharge-chamber to the discharge-pipe, and at the 
same time water is drawn j ito the upper part of this 
cylinder by means of the vdlve-holder and the suction- 
chamber. During the dov nstroke of the upper plunger 
the water previously drawn into the lower end of 
the upper cylinder passes through the valve in the 
plunger to the upper part of the cylinder; and on the 
upstroke of this plunger the water in the upper part 
of the cylinder is forced up through the discharge- 
pipe. During the upstroke of the lower plunger the 
water previously drawn into the upper end of the 
lower cylinder passes through the plunger-valve to 
the lower part of the lower cylinder, to be forced on 
the next downstroke of the plunger., 




A NEW PUMP. 



A New Compound Tartaric Acid. 

M. L. J. Simon has recently discovered a new body 
which possesses some interesting properties. He de- 
scribes his experiments in two papers read before the 
Academie des Sciences. In the calcination of tartaric 
acid in presence of bisulphate of potassium, besides 
the pyruvic and pyrotartaric acids usually formed, 
there is produced a new acid which the experimenter 
has been able to isolate in the following manner. The 
product of calcination is submitted to distillation 
under reduced pressure; as soon as the commencement 
of the decomposition prevents the formation of a 
vacuum, the residue of the distillation, brown and 
viscous, is taken up with alcohol and boiled for sev- 
eral hours with a gradual lowering of temperature so 
as to produce etherification of the acids in the mix- 
ture. The whole is again distilled under reduced pres- 
sure, and pyruviate of ethyl passes off, with a little 
free pyruvic acid, then diethylic py rotartrate ; the dis- 
tillation is stopped and the residue transferred to a 
retort and distilled at the ordinary pressure. A yel- 
lowish oil passes over which partly solidifies when 
cold. It yields a crystalline deposit, whose weight is 
but l-1000th of the original weight of the material. 
These crystals form a new compound which has been 
studied by the experimenter. The crystals, purified by 
crystallization from hot alcohol, melt at 164 deg. C. and 
resolidify at 156 deg. The new compound sublimes 
easily under the action of heat, forming white needles 
and sometimes transparent scales; it commenced to 
volatilize at 110 deg. It crystallizes from alcohol in 
small prisms. It is somewhat soluble in boiling water 
(about 4 per cent), and upon cooling it crystallizes 
in fine needles which melt also at 164 deg. Ether dis- 
solves it, and will remove it from its solution in water; 
upon evaporation, it appears in very brilliant crystals, 
which have a high refracting power. It is also soluble 
in acetic acid. This body is a feeble acid; its potas- 
sium salt is prepared by dissolving caustic potash in 
a very little water; the acid is added and dissolved by 
heating; and the whole is evaporated until the brown- 
ish liquid is covered with a solid film. Upon cooling, 
the whole forms a solid mass, and when spread out 
dries rapidly, becoming perfectly white This potas- 
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sium salt crystallizes in plates which are very soluble 
in water and alcohol, the solution being alkaline. It 
contains two molecules of water of crystallization, and 
corresponds to the formula C 7 H 7 3 K, 2H 2 0. The acid 
itself has a composition represented by C 7 H 8 3 , as 
shown by analysis. This acid is not saturated; it 
takes up bromine at ordinary temperature, as does also 
the potassium salt. The acid and salt reduce a per- 
manganate solution, but have no effect upon Fehling's 
solution. With acetate of lead a white precipitate is 
formed, and with acetate of copper a light green pre- 
cipitate. Wi|licenus and Stadnicki discovered in 1868, 
in the dry distillation of tartaric acid, an £cid melting 
at 1^4.5 deg., soluble in 400 parts of boiling water, 
and to which they gave the name of pyrotartaric acid, 
with the formula C 7 H 8 3 ; this acid was afterward 
identified with the dimethylfurfurane-carbonic acid, 
prepared by other experimenters in different ways. 
The acid found in the present case is isomeric with 
the pyrotartaric acid, but is certainly distinct from it. 
In a second communication, M. Simon describes some 
later work with the same compound. The acid, to 
which he gives temporarily the name isopyrotritaric 
acid, has a characteristic property, possessed by none 
of the other compounds formed at the same time. Its 
solution in water gives with the ferric salts, especially 
the chloride, an extremely intense violet coloration 
which recalls that of permanganate of potassium. This 
reaction is very stable, and is not changed by heat or 
with time; it disappears upon adding a few drops of 
concentrated acid, but reappears by adding water. 
Diluted alkalis change the color to orange red, or in 
excess, precipitate ferric hydrate. Inversely, when an 
acid is now added, the hydrate is dissolved and the 
orange red color appears, then the violet, and an ex- 
cess of acid causes discoloration. These variations 
of color are due to a ferric combination which the ex- 
perimenter has isolated by digesting precipitated fer- 
ric hydrate with a hot saturated solution of the acid 
in question, and the solution thus obtained when dried 
in vacuo deposits small dark red crystals having the 
composition of a ferric isopyrotritarate, (C 7 H 7 3 ) 3Fe, 
2H 2 0; this salt dissolves in water and gives it a bright 
red tint. It constitutes a very sensitive indicator for 
acidimetry, the change from rose to yellow is very dis- 
tinct and is well marked in both directions. The acid 
may be used to advantage to show the presence of 
ferric salts, as the reaction indicates 1-100,000 part if 
in neutral solution, and is as sensitive as that obtained 
with sulphocyanide of potassium. This reaction dis- 
tinguishes it from the pyrotritaric, pyrotartaric and 
pyruvic acids; salicylic acid gives similar, but not 
identical, reactions. 
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A MINIATURE ELECTRIC CARRIAGE AT THE PAN- 
AMERICAN EXPOSITION. 

The smallest automobile ever* tftifift is that made by 
the Jenkins Automobile Company, of Washington, D. 

C, for Chiquita, the lit- 
tle 26-inch morsel of hu- 
manity, Who i's now 
using it at, tne Pan- 
American Exposition. 
Itis' a 1 little electric vie- 
to ri a, complete with 
leather top, fenders and 
cm s h i o n s, electric 
lights, gong, and wheel 
steering gear. It is, in 
*f^t,iso exact a minia- 
ture duplicate of a f un- 
sized 5 automobile that it 
is* difficult to fix its real 
proportions in one's 




A MINIATURE ELECTRIC AUTOMOBILE. 

Mind. It has 12-inch wheels, fitted with ; 1% -inch Dia- 
mond pneumatic tires; electric lights showing red and 
green on sides; a top which raises and lowers. The 
cushion is 14x8% inches, and but 14 inches" from the 
ground; the step is but 4 inches up. The front and 
rear axles are 24 inches apart, center to center, and 
the truck is 24 inches wide. With t6p up' it' does not 
cbine .up to one's elbow. It is guaranteed to run for 
two thousand hours over level surface with absolutely 
no' attention except that required to guide and control 



it. The motor is bung beneath the body on the truck 
and connects with the gear on the differential directly 
on the rear axle. Both rear wheels drive. 

While the little machine is suitable for use in the 
streets, it is unequaled for stage or indoor use, kin- 
dergarten or playground. There is no fire, no water 
or boiler; no gasoline or other explosive or inflamma- 
ble fluids; no acids or heavy lead batteries. It re- 
quires, no expert attendant; a child can use it as safely 
as a bicycle. *. Some idea of the size of this little ma- 
chine can be had from the photograph showing it 
standing beside the, wheel used on a big steam coach 
made by the same company. 



A NEW STREET SIGN FOR LAMP-POSTS. 

Those who ride in city surface cars know that it is 
not the simplest thing in the world to catch a glimpse 
of the street signs which, in New York city, at least, 
are placed proBably in the most undesirable and awk- 
ward position conceivable. For the convenience of 
street-railway passengers the avenue lamp-posts in 
NeW York were, some time ago, turned through a right 
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A NEW STREET SIGN FOR LAMP-POSTS. 

angle so that the name of the street could be more 
easily read. But pedestrians were so confused by the 
turning of the lamp-posts and protested so hotly at 
the change that the city fathers were compelled to re- 
store the lamp-posts to their old positions. 

The difficulty of providing a clear street-sign which 
will answer the needs of both car passengers and 
pedestrians has been neatly overcome by Mr. John A. 
Sleicher, the editor of our esteemed contemporary, 
Leslie's Weekly, 110 Fifth Avenue, New York city. 
In addition to the usual horizontal sign which desig- 
nates a street, Mr-. Sleicher' s lamp-post bears a ver- 
tical sign designating the street or avenue intersected. 
A passenger in a car can see at a glance that the ave- 
nue along which he is traveling is, for example, Broad- 
way, and that the street which he has just passed is 
Franklin, the first legend extending horizontally and 
the second vertically. The pedestrian finds similarly 
that the street along which he is walking is Franklin 
and that the avenue which he is about to cross is 
Broadway. He need not walk around the lamp-post to 
ascertain the name of the avenue. 

Mr. Sleicher's lamp-post is now under consideration 
by the Municipal Art Society of New York, and will 
doubtless meet with the approval of that organization. 



The New Zinc Field. 

BT WALDON PAWCBTT. 

The preliminary statistics covering a considerable 
portion of the year 1900 prove conclusively that there 
has been no exaggeration of the resources of the de- 
veloped and undeveloped zinc and lead properties of 
the Missouri-Kansas district, constituting the great 
American zinc, belt, and regarding which some seem- 
ingly remarkable predictions have been made during 
the past year or two. This district, which lies prin- 
cipally in southwestern Missouri, and will ultimately 
•develop into one of the great mineral centers of the 
world, has -been worked in a desultory sort of way for 
almost half* a century, and it waited upon the advent 
of Eastern capital within the past couple of years to 
bring the ore production to its present yield, which 
approximates one million dollars per month. 

It was not until 1874 that a geologist touring the 
district discovered the true nature of the mineral be- 
ing scattered on the dumps. Then there was a rush 
to secure the stocks on hand at the various properties, 
and when the statistics for the decade were made up 
in 1880 i.t was found that there had been sold nearly 
Sixty thousand tons of zinc, as against one hundred 
thousand tons of lead. In .1897 the district produced 
5,000,000 worth of ores, or nearly as much as during 
the whole ten years from 1870 to 1880, and in 1898 
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the balance sheet showed an aggregate production 
estimated at $7,000,000. 

Meanwhile a change Was wrought, and lead instead 
of zinc became the by-product. An increasing degree 
of attention was" paid to the more recently discovered 
mineral, until at the present time ten dollars' worth 
of zinc is produced for every dollar's worth of lead 
taken from the ground. This new field has enabled 
the United States to become an important factor in the 
zinc market of the world. A few years since America 
contributed scarcely one-eighth of the world's sup- 
ply. At the present rate of increase this country will 
ere long furnish more than one-fourth of the aggre- 
gate consumption. This little tract, which is now 
yielding as high as $300,000 worth of zinc ore per week, 
is at present supplying fully seven-eighths of all the 
zinc used in the United States, and it must therefore 
be apparent that the export trade has not as yet under- 
gone any considerable development, but this is only a 
question of time, and in anticipation of it a number 
of the smelters of Belgium and Wales have already 
established agencies in Joplin, the commercial center 
of the mineral belt. 

The three zinc ores found In the district are the 
sulphide, silicate and carbonate. The sulphide, which 
is at once the most abundant and most valuable ore, 
occurs in several varieties, distinguished chiefly by 
color. The purity of this ore is well illustrated by the 
fact that it seldom runs below sixty per cent metal, 
and in some cases it is practically chemically pure, 
running two-thirds metal and one-third sulphur. The 
future developments in the working of the zinc prop- 
erties are difficult of prediction, not only because geol- 
ogists contend that still larger bodies of ore will be 
found at greater depths than have yet been reached, 
but also by reason of the irregular distribution of the 
zinc ore; it being found in thin sheets in crevasses of 
limestone; in huge chambers; buried in clay; dissem- 
inated through solid brecciated rock which requires 
blasting, and forming a lining for cavities. Zinc and 
lead are very frequently mined together, the two ores 
being found in close proximity. 

Not only do the peculiarities already noted exist, 
but the distribution of the zinc ore is by no means 
regular, and the test drills have pierced half a dozen 
strata. All the mining yet done has been at shallow 
depths. The Eleventh Hour, the deepest mine oper- 
ated in the di? + rict, is only 240 feet deep, and the 
average shaft has a depth of not more than half that 
distance. Deep drilling has shown, however, that be- 
yond the four hundred-foot level there are larger bod- 
ies of mineral deposits than in any of the shallow 
diggings now being worked. It is now estimated that 
it will require twenty years to exhaust the surface 



workings and get down to the workings of only two 
hundred feet and over, so that it will doubtless be 
some time before the miners are ready to get at the 
five hundred foot level, which experts declare will 
contain more ore than all the shallow mines com- 
bined. 

The formation of the district is such that very little 
timber support is required in any of the mines. The 
mines are free from fire damp, and the miners are sub- 
jected to none of the inconveniences which must be 
borne by coal miners, who necessarily operate in 
very cramped quarters. Frequently these zinc miners 
work in great caverns two hundred feet in length, 
perhaps a third as wide, and fully forty feet in height 
—a chamber of sufficient size to insure the presence of 
good air. 

The cleaning of the ore is a somewhat complicated 
operation. Immediately upon its arrival at the sur- 
face it is transferred to huge bins in the mills, from 
which it is fed into the crushers, a good-sized stream 
of water being turned into the crusher simultaneously 
with the raw material. The ore after it has been 
crushed to the fineness of sand, is carried by the water 
into sluice boxes, which are provided with false bot- 
toms that collect the ore and allow the dross to escape 
in much the same manner that gold is washed out 
of gravel by placer miners. It is during the cleaning 
process that the read and zinc are separated, the for- 
mer having nearly double the specific gravity of the 
latte/. The average mill, has a capacity of one hun- 
dred tons per day, but each one hundred tons of ma- 
terial fed into the crushers yields only about one- 
tenth that amount of pure cleaned ore. This may 
seem a surprisingly small proportion, and the mine 
operators themselves agree that there is a tremen- 
dous waste, but say that the loss will shortly be greatly 
reduced by the introduction of improved methods. 

There has been in the history of the development 
of America's natural resources few instances to par- 
allel the manner in which the prices of zinc have gone 
up within the past few years. The average for the 
year 1897 was slightly over $18 per ton; for 1898, $21 
per ton, and for the year which closed in June, 1899, 
over $34 per ton. More surprising still is the fact 
that in the first six months of 1899 the average price 
of all the zinc sold in the Joplin district was $44 per 
ton, and in some instances sales were made at $55 per 
ton. Some idea of the profits made possible to the 
producers may be gained from the fact that the aver- 
age cost of production does not exceed $14 per ton, and 
in many localities the ore can be cleaned and made 
ready for market at a total expenditure of $10 per ton. 

There are almost eight hundred mines in the Joplin 
district, and they give employment to over ten thou- 



sand men. All classes of citizens have engaged in the 
mining operations, some with almost no capital. In 
other cases a group of miners will go into partnership 
with some local merchant, who furnishes the money 
with which to purchase powder and the necessary 
tools. Joplin, which a few years ago was little more 
than a village, now has a population of thirty thousand 
and there are in the district several other mining 
camps, all of which are connected by the longest elec- 
tric railway in the world. 



The Building Edition for July. 

The Scientific American Building Edition for July 
is a beautiful number of this artistic periodical. In 
addition to houses of various prices there are a num- 
ber of illustrations of the Pan-American Exposition 
and also a very important interview with Mr. John M. 
Carrere on the Pan-American Exposition. Among the 
other attractive features are a Spanish- American house 
at Alhambra, and two English gardens accompanied 
by two beautiful illustrations. An editorial is devoted 
to "The Situation of the House." The departments of 
this issue are "Monthly Comments," "Talks with 
Architects," "New Books," "Household Notes" and 
"New Building Patents." 



The Current Supplement, 
The current Supplement, No. 1332, has many im- 
portant articles. "Greek Gold Ornaments from 
Scythia" describes the remarkable examples of ancient 
gold jewelry presented to the Metropolitan Museum 
of Art by J. Pierpont Morgan, Esq. "The Rise and 
Development of Egyptian Art" is by Prof. W. M. Flin- 
ders Petrie. "The Sea Bottom — Its Physical Condi- 
tions and Its Fauna" is by Prof. C. C. Nutting. "The 
Making of a Great Atlas" is by Spencer Townsend. 
"The Manufacture of Portland Cement in California" 
is by Edwin Booth. "Historical Geology" is by Prof. 
W. B. Scott, of Princeton University. "Astronomical 
Laboratories" is an article by Arthur R. Hinks. "In- 
stallation, Operation and Economy of Storage Batter- 
ies" is by Ernest Lunn and is accompanied by a num- 
ber of illustrations and diagrams. 
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EECENTLY PATENTED INVENTIONS. 
Mechanical Devices. 

STRIPING AND ORNAMENTING DEVICE. 
— William M. Glenzinger, Fernandina, Fla. 
This device conveniently and effectively applies 
gold leaf and other thin sheets of material to 
woodwork, and may be used to apply any color 
or pattern desired. It comprises means for car- 
rying a roll of the article applied, which is in 
the form of a long strip with a suitable cem- 
ent on one side, the device having a moistening 
appliance so as to wet the cement. 

COIN- CONTROLLED VENDING - MA- 
CHINE. — Charles Duhamel, Rue Le Pelletier 
11; Paris France. The discharge of the article 
is controlled by the insertion of a coin. The 
articles to be delivered are preferably of a 
uniform shape to facilitate delivery. To pre- 
vent fraud the coins must be inserted through 
a slit of a given length. Coins of smaller diam- 
eter than the length of the slit have no action. 

TIRE REMOVING AND REPLACING DE- 
VICE. — Clarence G. Dinsmore, Staatsburg, 
N. Y. This device comprises an arm adapted 
to engage with one end one side of a wheel- 
rim, the arm being fashioned to extend trans- 
versely over the tire, A lever is pivoted to 
the other end of the arm ; and a presser-plate 
is carried by the lever and adapted to engage 
the tire at the side opposite the one on which 
the arm engages the wheel-rim. The tool is 
easily manipulated, . and enables the operator 
readily to remove the tire from the rim. 

DUPLICATE SALES-RECORDER.— John T. 
Gilbert, Eufaula, Ala. The invention relates 
to devices for producing duplicates of memo- 
randa, by the use of a number of paper strips 
with interposed carbon paper. The apparatus 
is provided with an efficient mechanism for 
feeding the paper a predetermined distance and, 
with another mechanism for perforating the 
paper, to facilitate the tearing off of the slips 
written upon. 

SURGICAL TABLE. — Carlos F. DArdano, 
San Salvador, San Salvador. — In this surgical 
table the various parts are adjusted to facili- 
tate placing a patient in different positions. 
The table comprises a frame on which legs are 
supported ; a table-top formed in two sections 
hinged together ; a rack connected with the 
pintle pf the hinges ; and a pinion with which 
the rack is engaged, by which to move the rack. 



Railway Appliances. 

CAR-LOADER. — Samuel E. Kurtz, Sac City, 
Iowa. The apparatus carries grain or other 



material into a car and simultaneously loads 
or discharges the material toward opposite ends 
of the car. The grain passes through a hopper 
into a conveyer tube extending through the 
doorway of a car. A screw-conveyer forces the 
material to the end of the tube where' it will 
be thrown by a rapidly rotating fan toward 
opposite ends of the car. The apparatus is 
comparatively light, so that it can be readily 
handled. 



miscellaneous Inventions. 

COMBINED FEED-BOX AND SEAT.— Robert 
C. Jarvis, West Pullman, 111. This invention 
provides a feed-box for a team, which box, 
when not needed, can be used as a seat, and 
which, when required, can be quickly and con- 
veniently secured upon the tongue of a vehicle. 
The construction is simple, durable and cheap. 

HEATER. — James M. Jeffrey,, Waynesville, 
111. The heater is designed to be used in con- 
nection with brooding-rooms, and comprises a 
main flue under the floor of the room, leading 
from the furnace to a smokestack, and a num- 
ber of risers on the main flue, these risers ex- 
tending through the room and having remov- 
able caps for opening or closing their outer 
ends. When the caps are removed the products 
of combustion pass out through the risers. By 
manipulating the damper of the smokestack 
and the caps of the risers, the temperature of 
the room can be readily changed. 

PROVISION-BINDER.— Henry Weil and 
Samuel Schweisheimer, Manhattan, New 
York city. The object of the inventors is to 
provide a device which may be quickly fastened 
around boned ham or other meats, and which 
will dispense with the v usual binding strings. 
The binder consists of a skeleton frame formed 
of a series of straight wires laced to a series 
of circularly-bent wires which are separated 
at one side. 

BADGE. — Benjamin Harris, Manhattan, 
New York city. This invention relates to cer- 
tain improvements in the means for holding 
in place the * pins of badges and like articles 
which are, to be attached to one's clothing. To 
this end the invention comprises a pin, the 
shank of which is bent back preferably par&Il<el 
with the body of the pin and held in a casing 
or sleeve forming part of the collet or annulus 
to which the base of the badgers generally 
fastened, this part of the annulus extending 
inwardly 1 from and preferably across from one 
side to the other. 

SHADE-ROLLER. — Charles F. F. Flos, 
New York city." A portibh *of the sharle'-r oiler 



is so constructed that a retaining device is 
longitudinally formed therein. In this device 
one end of a shade can be quickly and con- 
veniently entered. The device serves to hold 
fast the entered portion of the shade without 
the aid of cement or tacks. The retaining de- 
vice does not tear or mutilate the cloth. 

BOTTLE - STOPPER. — Joseph Feldmann, 
Manhattan, New York city. This stopper is 
especially adapted for beer-bottles, and effectu- 
ally seals the mouth even though the glass may 
be chipped or broken. The stopper and Its 
attached gasket are made to enter the mouth 
of the bottle to a much greater extent than 
the ordinary stoppers, the gasket itself bearing 
against the inner face of the neck of the bottle 
from the upper edge to some distance within 
the neck. 

STOOL. — Albert F. Currier, St. Regis 
Falls, N. Y. The stool is a piano-stool of im- 
proved construction, and is arranged to move 
horizontally to enable the user to reach about 
in the immediate neighborhood without leaving 
the seat. 

SWINGING HOSE - RACK. — Reuben D. 
Wirt, Independence, Mo. The invention pro- 
vides a hose-rack or swinging support for 
folded hose, which rack is adapted to prevent 
the hose from leaving the rack in a mass when 
pulled upon at the upper end, thereby prevent- 
ing the hose from becoming entangled when it 
is quickly withdrawn. 

CONVERTIBLE TRUNK AND WRITING- 
DESK. — Laura E. Buckingham, Manhattan, 
•New York city. This convertible trunk and 
writing-desk is arranged to be conveniently 
converted from a trunk into a writing-desk, or 
vice ver$a> so that the owner may use the 
structure as a trunk when traveling, or as a 
writing-desk when at home. 

PUMP-BOX. — Joseph H. Rodgers and John 
A. Powell, Pittsburg, Penn. The pump-boxes 
of ships are built from deck to floor and are in- 
tended to receive the pumps by which the vessel 
is kept clear of water. Ordinarily these boxes 
are built of wood, and are liable to be broken 
by the cargo, especially in loading and unload- 
ing the vessel. This invention seeks to over- 
come the objection by forming a box of metal 
pressed into the proper form. 

COMBINED NECKTIE -FASTENER AND 
COLLAR-BUTTON.— Orin H. Peak, Parsons, 
Kans. The invention relates to improvements 
in necktie-fasteners and collar-buttons in which 
a spring, levers, and pins or points hold the 
necktie in position, the whole constituting a 
collar-button. The invention provided novel 



levers and points to hold the tie and bow in 
place. 

APPARATUS FOR THE DESTRUCTIVE 
DISTILLATION OF WOOD.— George O. Gil- 
mer, New Orleans, La. By the simple con- 
struction invented by Mr. Gilmer, the vapors 
from the closed retort are drawn from the bot- 
tom, while the heat is applied to the top of the 
retort, so that the top portion of the wood will 
give off its vapors first. These vapors are made 
to descend through the cool wood below, so that 
the turpentine vapors, which are first given 
off, are discharged uncontaminated by the tarry 
or creosote vapors. 

PROJECTILE. — Alvis F. Croom, 180 Bryan 
Street, Dallas, Texas. The cylindrical body 
and conical point of the projectile are pro- 
vided with two opposite spiral semi-circular 
grooves. When fired from a smooth-bore gun, 
the inventor states that the projectile will ro- 
tate once in every eight or ten inches of its 
flight and maintain a flat trajectory for a com- 
paratively long distance. The invention is de- 
signed to reduce the cost of manufacture of 
guns by providing projectiles which, when dis- 
charged from the muzzle, will rotate as if dis- 
charged by a rifle. 

KNOCKDOWN CAMP-STOVE.— Stephen J. 
Cochran, Silex, Mo. The body of the stove is 
composed of six separable parts connected by 
sliding joints. The body of the oven is com- 
posed of four parts which are supported by and 
between the sides of the body, the sides form- 
ing the ends of the oven. The detachable con- 
nection between the parts of the oven and stove 
body is constructed upon the principle of tenon 
and mortise. 

CARTRIDGE-CARRIER. — Edward T. Gib- 
son, U. S. A., Fort Harrison, Helena, Mont. 
The object of the invention is to provide paper 
cases in which are placed the number of cart- 
ridges required to fill the magazine of a Krag- 
Jorgensen rifle, or any other suitably construct- 
ed breech-loading gun. The paper case is so 
shaped as to bunch the cartridges together 
compactly so that they cannot pound each 
other ; but in order to be prepared to interpose 
strips of paper between them, should it be 
deemed advisable, and at the same time not in- 
terfere with the free "running" of the cart- 
ridges from the paper, an intervening piece is 
provided. The cartridges will readily roll out 
of the case when the intervening space is 
formed as the inventor desires. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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NEW BOOKS, ETC. 

First Aid to the Injured and Ambul- 
ance Drill. By H. Drihkwater. Lon- 
don: J. M. Dent & Co. New York: 
The Macmillan Company. 1901. Pp. 
104. 16mo. Price 40 cents. 
The number of books published on this 
subject is legion, but this is one of the best 
we have ever seen. Its very moderate price 
places it within the reach of everyone. A 
general knowledge of ambulance work should 
be possessed in many of our small towns and 
cities where there is no regular ambulance 
service. 

A Textbook of Plant Diseases. By 
George Massee. New York: The 
Macmillan Company. 1899. 480 pp. 
Price $1.60. 
This volume forms a complete handbook of 
Vegetable Pathology, or the study of plant dis- 
eases. By studying it at odd moments, any 
grower of plants may learn what diseases his 
particular species is subject to, and how to 
prevent, or, failing this, to combat them in the 
most approved manner. The book will be found 
invaluable to all florists and gardeners. 

Bugle Calls. By Benjamin Wood. New 
York: Brentano's. 1901. 184 pp. 
This book is both interesting and unique, for 
it gives the convictions and opinions of a very 
large employer of labor on the trade union 
question, and is about the only book we have 
seen coming from such a source which upholds 
the dignity of labor and believes in the union. 
The book is valuable, since it gives the results 
of experience in employing union labor, and 
shows the many dangers that labor is threat- 
ened with in America. 

Telephone Lines and Their Properties. 
By William I. Hopkins. New York: 
Longmans, Green & Company. 1901. 
302 pp., numerous illustrations. 
This book is intended as a help and guide 
for both the practical telephone man and the 
student. It covers the whole subject broadly, 
including the establishing of lines and the ope- 
ration of exchanges ; but is devoted chiefly to 
the questions of interference' with the tele- 
phone currents from outside sources, such as 
electric railways. Any mathematical demons- 
trations that seem necessary are included in 
footnotes. The book has entered its fourth 
edition, and will prove interesting and instruc- 
tive to the general reader. 

The Romance of the Heavens. By A. W. 
Bickerton. New York: The Mac- 
millan Company. 1901. 276 pp. 
Price $1.25. 
In this most interesting little volume the 
author sets forth a new theory of the origin 
of the solar system — the impact theory. He 
shows how many observed phenomena — such as 
variable stars — can be accounted for by the use 
of such a theory, and that it is likewise appli- 
cable to the origin of the universe and solar 
system. The book is non-technical in language, 
and may be read appreciatively by anyone 
with but slight knowledge of astronomy. 

Recenti Progressi Nelle Applicationi 
t>ELL' Elettricita. Di Rinaldo Fur- 
rini, Professore nel R. Instituto 
Tecnico Superiore di Milano. 3a 
edizione completamente riffata. Mil- 
an: Ulrico Hoepli. 1901. Pp. 277, 
109 illustrations. 

Lee'S American Automobile Annual for 

1901. Edited by A. B. Chambers. 

Philadelphia and Chicago: Laird & 

Lee. 1901. Price $1.50. 

This volume includes a brief history of the 

automobile and discusses various types. Its 

illustrations do not warrant speciaM comment. 

Practical Advice for Marine Engineers. 
By Charles W. Roberts, M. I., Marine 
Engineer. London: Whittaker & 
Company. New York: The Macmillan 
Company. 1901. 16mo. Pp. 150. 
Price 75 cents. 
The author is a practical engineer, and he 
has produced a work which is of value to all 
marine engineers. It will be specially welcome 
to junior engineers who desire to grasp the 
general ideas which should govern the man- 
agement of steamship machinery. 

Six Months Abroad on $300. An Account 
of a Tour Taken by a Gentleman and 
His Wife. Carrollton, Mo.: E. H. 
Kellar. 18mo. Pp. 43. Price 50 
cents. 
The author describes a trip to Europe and 
the East, the accommodations being in the 
steerage and in inferior classes on the railways. 
To those who enjoy traveling in this manner 
the book may be of some assistance, but it is 
safe to say that the intense annoyances and 
discomforts of this mode of traveling do not 
compensate for the money saved by a thousand- 
fold. Americans should not go abroad* until 
they are able to go at least in the second cabin 
of a good liner. 

Prime Nozioni Fondamentali di Elet- 
trochemica. Alfonso Cossa. Milan: 
Ulrico Hoepli. 1901. Pp. 113. 

Conti e Calceli Fatte. I. Gersi. Milan: 

Ulrico Hoepli. 1901. 18mo. Price 50 

cents. 
Modern Methods of Saving Labor in Gas 

Work. By C. M. Brackenbury, A.M. 

I.C.E. London: P. S. King & Sons. 

Pp.64. Price $1.60. 
A most valuable monograph on the subject. 
v Whlle the literature qf gas-making Is by no 



means limited, we do not know of any work 
dealing with this particular phase of the sub- 
ject. The very latest devices and methods are 
described. It is well illustrated. 

Select Bibliography of Chemistry. 1492- 
1897. By Henry Carrington Bolton. 
Sec. 8. Academic Dissertations, 
Smithsonian Miscellaneous Collec- 
tions, No. 1,253. Washington: 
Smithsonian Institution. 1901. 
Dr. Bolton has done a signal service to 
science in his monumental "Bibliography of 
Chemistry." He has practically devoted his 
life to this work, which is, of course, a pure 
labor of love, which could not be published by 
any one but a governmental institution. We 
commented favorably on the first volume when 
it appeared, and we have nothing but words of 
praise for the present volume. 

Pure Air, Ozone and Water. By W. B. 
Cowell. London: Scott, Greenwood 
& Company. New York: D. Van 
Nostrand Company. 1900. Pp. 85. 
Price $2. 
This is a practical treatise on the utilization 
of air, ozone and water in oil, grease, soap, 
paint, glue and other industries. It deals with 
the purification of air and water, and also of 
the generation of ozone and their utilization. 
The value of pure air for oxidation, purifica- 
tion, etc., is well known, but the practical 
utilization by means of cheap methods has not 
until recent years been fully realized. 

Elevation and Stadia Tables. For Ob- 
taining Differences of Altitudes for 
all Angles and Distances: Horizontal 
Distances in Stadia Work, Etc., with 
all Necessary Corrections. By Arthur 
P. Davis. New York: John Wiley & 
Sons. 1901. 12mo. P.p. 43. 
The present volume, which includes hydrau- 
lic tables for giving velocity for various tun- 
nels and slopes, will undoubtedly prove of great 
value to engineers. 

A Practical Treatise on the Leather 
Industry. By A. M. Dillon. Trans- 
lated by Frank T. Addyman. Lon- 
don: Scott, Greenwood & Company. 
New York: D Van Nostrand Com- 
pany. 1901. 8vo. Pp. 505. Price 
$10. 
The literature of leather is limited. Most 
of the more important books have been suf- 
fered to go out of print. The sale of books 
on this subject is always limited, and for this 
very reason we welcome most gladly the ap- 
pearance of a translation of an important 
French work. The French methods and prac- 
tices which are described are of deep interest 
to English and American tanners. It is a book 
which we can recommend most highly to all 
who are desirous of obtaining a thoroughly up- 
to-date book on the leather industry. It is well 
illustrated and is handsomely printed with a 
wide margin, and is attractively bound. 

The Chemistry of Several Natural and 
Artificial Heterogeneous Com- 
pounds Used in the Manufacture of 
Porcelain, Glass and Pottery. By 
Simeon Shaw, LL.D. London: Scott, 
Greenwood & Company. New York: 
D. Van Nostrand Company. 1900. 
8vo. Pp. 713. Price $5. 
This classic work is reissued in its original 
form by the publishers. It is one of the clas- 
sics of both ceramic and chemical literature. 
It was first issued in 1837, and has been known 
for a long time as a valuable book. In its 
present form it should have a considerable sale. 
It is filled with most valuable information for 
the pottery chemist. 

Researches on the Past and Present 
History of the Earth's Atmosphere. 
By Dr. Thomas Lamb Phipson. Lon- 
don: Charles Griffin & Company, 
Limited. Philadelphia: J. B. Lippin- 
cott Company. 12mo. Pp. 194. 
This work includes the latest discoveries and 
their practical applications. It is to a great 
extent the result of Dr. Phipson's own observa- 
tions, which were spread over a considerable 
number of years. The author is well known as 
a contributor to chemical literature. 

The A B C of Dynamo Design. By Alfred 
H. Avery. London : Dawbarn & Ward. 
1900. 104 pp., 61 illustrations. Price 
50 cents. 
The instructions found in these pages are 
clear and concise, and will enable any amateur 
with a reasonable amount of work to design and 
construct a small dynamo. All the data are 
given for a 30, a 500 and a 2,000 watt dynamo, 
besides directions for designing any other simi- 
lar size. 

Oratory: Its Requirements and its Re- 
wards. By John P. Altgeld. Chicago: 
Charles H. Kerr & Company. 1901. 
65 pp. Price 50 cents. 
In this little book will be found a clear ex- 
position of this most powerful of all arts in the 
swaying of men's emotions. The author sets 
forth, in a clear, succinct style, the qualifica- 
tions that one must have to become a success- 
ful orator, and gives, in a general way, direc- 
tions for the cultivation of voice, tone, articu- 
lation, etc. He concludes with a description 
of some of the great orators and orations of 
history. The book will be found a practical 
little volume for all public speakers. 

The History of the Development of the 
Manufacture of Indigo. By H. 
Brunck, Ph.D. New York: Kittroff, 
Pickhardt & Company. 8vo. pamphlet. 



Business and Personal OPants. 



BEAD THIS COLUMN CAREFULLY— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MIUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 987.— For parties engaged in the 
manufacture of pipe coils and pipe bending. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 988.— For dealers in hardware for 
trunks, suit cases, etc. 

Turbines.— Leffel & Co. Springfield, Ohio, IT. S. A. 

Inquiry No. 989.— For dealers in the Victor self- 
buitoning colar button (patented). 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry IVo. 990.— For dealers in the Victor collar 
hook and tie holder (patented). 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 991.— For the address of the manu- 
facturer of the " Little Gem Savings Bank." 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Inquiry No. 992.— For manufacturers of papier 
mache candy boxes. 

Machine chain of all kinds. A. H. Bliss & Co. North 
Attleooro, Mass. 

Inquiry No. 993.— For the manufacturer of Walter 
Stouger's new battery. 

Sheet Metal Stamping: difficult forms a specialty. 
The Crosby Company, Buffalo, N. Y. 

Inquiry No. 994.-For the manufacturer * of a 
species of fly trap attachable to a window screen. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 995.— For manufacturers of yeast 
cake machinery. 

For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 

Inquiry No. 996.— For manufacturers of trans- 
parent celluloid. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 997.— For manufacturers of sponge 
rubber in sheets, or shapes to order. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 998.— For manufacturers of small 
laundry plants. 

SAWMILLS.— With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 999.— For manufacturers of appli- 
ances for making macaroni, vermicelli and spaghetti. 

Manufacturers of Valves, Fittings, Brass and Iron 
Work. Spindler & Deringer, 18-22 Morris St., Jersey 
City, N. J. 

Inquiry No. lOOO.— For small ice-making ma- 
chines, with capacity of 300 to 600 pounds daily. 

For Machine Tools of every description and for Ex- 
perimental Work call upon Garvin's, 149 Varick, cor. 
Spring Streets, N. Y. 

Inquiry No. 1001.— For manufacturers of gas 
machines for use in the interior of the State of Florida. 

fcW anted. —Party with means to make and test an 
apparatus in which liquid air can be made. Address H. 
A. Laaseter, Leander, Texas. 

Inquiry No. 1002.— For flouring mill boilers and 
engines. 

See our Collective Exhibit— Section " S," Electricity 
Building, Pan-American Exposition. Standard Weld- 
ing Company, Cleveland, Ohio. 

Inquiry No. 1O03.— For the address of the Con- 
tinental Manufacturing Company, perfumers. 

Patent Rights of Boiler for Sale, No. 538,885.— 
Saves 40 per cent, of fuel. Cash $50,000 for half interest, 
$100,006 outright. E. S., Box 773, New York. 

Inquiry No. 1004.— For a manufacturer of port- 
able iron houses. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Yergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 1005.— For the manufacturer of 
Naphey 's acetylene gas tips, %-t oot and 1-foot sizes. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y . 

Inquiry No. 1006.— For the manufacturer of ma- 
chinery to remove dents from locomotive headlight 
reflectors. 

For Sale. 

One No. 11, 6 H x 8 Scattergood portable hoisting en- 
gine with boiler: drums hold 500 feet Jtf-inch cable; in 
comparatively new condition. Sold at reasonable figure, 
and can be inspected at any time. Obermeyer & Lieb- 
mann's, Bremen and Noll streets, Brooklyn, N. Y. 

Inquiry No. 1007.— For manufacturers of spectro- 
scopes. 

■A member of a prominent export firm, being about to 
travel through Australasia, invites communicationfijrlth 
manufacturers and proprietors of specialties, with a 
view of arranging for their representation by special 
agency or otherwise. This offers an exceptional oppor- 
tunity to manufacturers who wish to introduce new 
lines. Prompt application is necessary. Address X. 
L M P. O. Box 924. 

Inquiry No. 1008.— For manufacturers of wire 
crimping rolls. 

Electrical Engineer (Tramways).— Wanted im- 
mediately by the Council of the City of Wellington, 
New Zealand, a thoroughly qualified Electrical Engi- 
neer, who must have had special experience in carrying 
out and equipping overhead electrical tramways and 
power stations. Full particulars and conditions may be 
obtained on application to Messrs. R. W. Forbes & Son, 
Produce Exchange, New York, and applications must 
be delivered at the office of Messrs. John Duthie & Co., 
Ltd.. Lime Street, London, E. C, England, not later than 
noon on the 20th July. 

Inquiry No. 1 009.— For the address of theStrow- 
yer automatic telephone exchange. 

IF" Send for new and complete catalogue of Scientific 
and* other Books for sale by Munn «fc Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 1010.— Fori small ice-making ma- 
chines and cooling apparatus to work by hand. 

Inquiry No. 1011.— For a small ice plant of about 
2 tons capacity. 

Inquiry No. 1 012.— For dealers in new or second- 
hand gasoline engines of about HotH horse power, for 
running oar of about 60 pound* weight. 




HINTS TO CORRESPONDENTS. 

Karnes and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should gite 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver-* 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8253) B. P. asks: Will you kindly 
furnish me with information regarding liquid 
air, its process of manufacture, cost, proper- 
ties, etc., and what developments have been 
made regarding its uses and its dangers? A. 
We can send you ten good articles upon liquid 
air at ten cents each, or else the book upon 
the subject by Sloane, for $2.50 by mail. 
Liquid air has no commercial uses at present, 
and there are no dangers from it, if handled 
by one having knowledge of the usual proper- 
ties of gases. 

(8254) V. N. S. writes: In the Scien- 
tific American of May 25, in answer to ques- 
tion No. 8193, you give a way of stopping 
"cross talk" caused by two telephone lines 
crossing each other ; and as we have a similar 
trouble here, caused by a one-wire private line 
crossing the Bell metallic circuit line, please 
explain a little more fully how we can over- 
come the trouble. A. The cross talk can be 
cured by using the Bell metallic circuit on yonr^ 
line, twisting the two wires around each other 
as the parts of a rope are twisted. The lines 
in the cities are usually twisted three to four 
times per foot. The double wires can be 
bought ready twisted. 

(8255) C. M. L. — The principal source 
of graphite in the United States is the mines 
at Ticonderoga, N. Y., which furnish about 
200 tons per annum. It is also mined near 
Raleigh, N. C, and in Virginia, Georgia, New 
Hampshire, Rhode Island, and California ; also 
in Nova Scotia. The best graphite comes from 
Colombo, Ceylon, and costs from 2 to 4 cents 
per pound, according to quality. Prices depend 
much upon the regularity of the supply. 

(8256) W. E. asks: Will you tell me 
how the voltage and internal resistance of a 
Bunsen cell can be calculated mathematically, 
or refer me to a good book on the subject? A. 
The voltage and internal resistance of a bat- 
tery are not calculated by mathematics. They 
are measured by instruments. The processes 
employed are to be found in Kempe's "Hand- 
book of Electrical Testing," price $7.50. This 
work is complete. A special book upon bat- 
teries is Carhart's "Primary Batteries," price 
$1.50, both prices by mail. 

(8257) X. writes: I wish to obtain 
some information which would be very accept- 
able to me, and in fact to a great many at this 
time, when the question of using gasoline en- 
gines on automobiles of different kinds is very 
popular ; and that is, the dimensions and draw- 
ings, if possible, of a jump spark or induction 
coil that would be oblong in shape, without Vi- 
brator, light as possible, and to work on low 
voltage giving a one-quarter inch spark. A. The 
details for making an induction coil to give a 
spark one-quarler inch in length can be found 
in Bonney's "Induction Coils," price $1 by 
mail. You can omit the vibrator and arrange 
the break in the combustion chamber or cylin- 
der without special instructions. The shape 
may also be changed to adapt it to the space 
allotted to it. The important thing is the 
insulation and the windings. All else is sec- 
ondary. Only a low voltage can be used upon 
so small a coil. 

(8258) Fuller & Cooper ask: Please 
tell us how to make a jumping spark coil. 
Give us a good description if you can. A. See 
answer to above query. 

(8259) F. P. asks: 1.' Is the efficiency 
of an electric motor affected if the body frame 
of the automobile is iron, or if motor is clad 
with wrought iron or other metal instead of 
cast iron? A. The efficiency of an electric 
motor is not affected by the material of the 
frame of the carriage to which it is attached. 
Nor does it make any difference to the motor 
by what metal it is inclosed. The reason for 
using ironclad motors on street cars is chiefly 
to prevent the escape of magnetic lines into 
the space around the motor. No metal but 
iron can do this, and cast iron is cheaper than 
wrought iron. 2. Will wrought iron field mag- 
nets, instead of cast iron, in Supplement 1195 
(November 26, 1898), double the efficiency of 
the motors? If not, what winding will do it? 
A. Wrought iron will transmit about twice as 
many lines of forces as cast iron ; hence a 
saturated magnet core of wrought iron will 
give twice the effect of one of cast iron. 3. If 
pinion wheel is placed on top of gear wheel, 
is it as efficient as if placed on the side? A. 
The position of the driving gear does not affect 
the amount of power it transmits. 4. If USA 
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too small, how should motors in Supplement 
1195 be wound so as to act as dynamos also ? 
A. The winding of a motor does not need to be 
changed to make it generate as a dynamo. 5. 
Is there any special danger on an electric auto- 
mobile, whether still or moving, in a thunder- 
storm? A. An electric automobile is not ex- 
posed to any more danger in a thunder-storm 
than an y other. We do not recall ever hearing 
of any person being struck by lightning upon a 
railway train. 6. In the inclosed sketch, if U 
is a one horse power motor, with 3-inch pinion 
meshing into 30-inch gearwheel, connected to 
18-inch rod, J H , and this joined to 6-foot 
lever, H F, working on fulcrum, G, five feet 
from power end, what horse power will be ob- 
tained at A on the bent axle, D C A B E, 
which is connected to lever, H F, by 18-inch 
rod, A Ft A. With the arrangement you de- 
scribe you will have at the end of the train of 
wheels and levers one horse power less whatever 
has been lost in friction at the several bear- 
ings. No one can calculate this. It must be 
found by experiment, and will depend upon the 
condition of the machine. A horse power is 
33,000 foot-pounds of work done in a minute. 
It is not affected by the speed of motion nor 
by the weight lifted. If the speed is great a 
less weight will be lifted by a horse power ; 
and if the weight is great, the less will be the 
speed. Your arrangement reduces speed and 
increases pressure, or weight lifted, but the 
amount of power remains the same. The 30- 
inch gear moves one-tenth as fast as the gear 
which drives it, and the end, F, of the lever 
moves one-fifth as fast as the end, H. Hence 
F moves one-fiftieth as fast as the small gear 
on the motor. 

(8260) J. F. C. asks: What is the 
fraction of power lost in the current produced 
by a generator which runs a motor, the con- 
necting wires being not longer than 10 yards? 
That is, what is the relative power of motor 
and generator? Both are the same size. What 
size of a booster would be required to have 
both equal? A. A motor only thirty feet from 
the dynamo which furnishes the current for 
•funning it has little or no drop of potential 
from that of the dynamo, and needs no booster. 
The only loss is due to the heating of the coils 
by the current. 

(8261) B. H. G. asks: Please inform 
me through your Notes and Queries the prin- 
ciple and details of the radiometer? A. The 
radiometer is a heat instrument. Light has 
no connection with it. It consists of a. glass 
globe, usually about two inches in diameter, 
exhausted to a suitable degree. Within is a 
steel pivot upon which revolves a cross arm 
carrying four vanes of aluminium, one face of 
which is blackened by carbon. When heat falls 
upon the vanes the black faces absorb more 
than the bright and are hotter. The molecules 
of air coming in contact with the black faces 
are heated more than those coming in contact 
with the bright faces and rebound with more 
force. The reaction of this rebound causes the 
vanes to revolve with i black faces in the 
rear. The globe itself h^s been made to show 
a tendency to rotate ii* Vthe opposite direction 
to the vanes, this belnj* due to the bombard- 
ment of the inner surface of the glass by the 
stream of molecules which rebound from the 
vanes. Thus the radiometer is a heat engine, 
transferring heat frbni the black side of the 
yjtues to the surface «f the glass opposite. A 
satisfactory explanation of the phenomenon is 
given in Barker's "Physics," price $3.75 by 
mail. See also Supplements 13, 37, price ten 
cents each. 2. Please state also whether energy 
exists in light, and to what extent. A. Light 
and heat are now classed together as radiant 
energy by scientists, and the energy of both is 
measured by absorbing some material and de- 
termining the heating effect it produces. The 
•energy of light as light has not been measured 
by any mechanical effect which it can produce. 

(8262) G. B. W. asks: 1. Does the mag- 
netic field of an inductor dynamo rotate just 
:as if the field coil were fastened to the induc- 
tor ? A. No ; we think the type you name does 
not. 2. In a slotted armatUie does the field 
lhave to cross an extra wide air gap due to the 
depth of the slot ? A. No ; the air gap is 
smaller in a slotted armature. The lines fol- 
low the iron in preference to the air, and do 
not pass out at the bottom of the slots. 3. 
Does a conductor cut the lines of force or do 
the lines of foroe cut the conductor? That is, 
do the lines of force break on one side of the 
conductor and reunite on the other when it is 
swept through the field on the armature of a 
dynamo? A. Lines of force are not like 
threads, to be cut. They are not of material 
substance, and are not cut in any such sense* 
The wire passes through the field and is re- 
sisted in doing so with a force which has a 
certain value and effect in generating an elec- 
tric current which is well expressed by the con- 
vention of imaginary lines. The lines are as 
imaginary as the earth's equator. 4. Is there an 
arc lamp which does not throw shadows because 
of the up-and-down rods by the side of the car- 
bon? A. Lamps have been made which do not 
throw shadows. There need be but a small con- 
ductor to carry the current to the lower carbon. 

(8263) W. B. asks: In issue of June 
1, Notes and Queries, No. 8198, 5.846 deg. F. 
is given as the latest figure for the melting 
point of platinum. Is this misprint for 3.846? 
A. No ; the error in the melting point of plat- 
inum arose from using a temperature which 
was in Fahrenheit degrees as if in Centigrade 
degrees. The melting point of platinum is 
given variously from 1775 deg. C. to 2200 deg. 



C, which would be equivalent to about 3200 
deg. to 3992 deg. Fahr. 

(8264) S. C. asks: 1. Please let me 
know the amount of iron wire which is neces- 
sary for the core of the armature of the simple 
motor described on page 500 in "Experimental 
Science!", A. About a pound of wire is re- 
quired. 2. Would the carbon plates made by 
the process given on page 705 be all right for 
the plunge battery on page 401? A. Yes, if 
well made ; but we do not advise an amateur 
to attempt the manufacture of carbons. He 
cannot obtain very good results, and they are 
very cheap in the market. 3. How much bi- 
chromate of soda is required for one charging 
of the same battery? A. To every 6 quarts of 
water take 3 pounds of sodium bichromate and 
1 quart of strong sulphuric acid. 

(8265) F. S. L. writes: I would like 
to know how to mafcef a sparker or a spark 
coil, and in what way it differs from an induc- 
tion coil. I want to make a spark coil to use 
to ignite an acetylene: >gas jet. A. Spark coils 
are made about ten inches long. The center 
is a core of iron wire as in an induction coil. 
It may be % inch in diameter. Insulate the 
core by wrapping it with paper which may be 
soaked in paraffine. Fit heads upon the ends 
of the core to hold the winding and wind four 
to six layers of about No. 12 B. & S. double 
cotton-covered wire upon the core. Insulate 
the layers with paper. This coil is put in se- 
ries with a battery, and upon breaking the cir- 
cuit a spark is produced at the break which 
lights the gas. There is no secondary coil. 
In this is the difference between a spark and an 
induction coil. 

(8266) J. X. M\ asks: What is the 
most practical and least expensive process to 
produce, as near as possible, an absolute vac- 
uum in a chamber containing about four cubic 
feet? Will it require a greater capacity of 
power to empty a large space than it will a 
smaller one? A. To exhaust so large a space 
it will be necessary to use a mechanical air 
pump. It is not possible to produce an absolute 
vacuum by any means of exhaustion. It will, 
however, not require any greater power to 
empty a large reservoir. It will require more 
time. :\ 

(826?) A. L. N. asks: 1. Are there 
any known substances, preferably metal, which 
allow some kind of gas to pass through, about 
the same as light through glass ? If so, which ? 
A. We do not know any such metal or sub- 
stances. The molecules of any gas are much 
toa large to pass between the molecules of a 
metal. Red-hot cast iron will allow some gases 
to escape through it, but not with the ease 
with which light passes through glass. 2. Are 
there any known substances, preferably metal, 
which will change temperature, when immersed 
in some gas? If so, which? A. Powdered anti- 
mony or heated eopper foil will burn with the 
evolution of light if dropped into a jar of 
chlorine gas. 

(8268) E. V. V. writes: I have bad 
some little trouble in convincing a man that 
ice forms on the bdttom of a running stream 
of water, but having seen the same I know 
I am right. Would you kindly answer same 
in your valuable paper? A. Anchor ice is often 
to be seen fastened to the stones on the bot- 
tom of a stream, and also to the timbers 
around a mill. Very frequently mills are 
Stopped by the anchor ice« during a very cold 
Snap. 
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Adjustable rack, F. Reissmann 677,797 

Agricultural Implement tooth, H. G. Smith. . 677,478 
Alarm. See Electric alarm. 

Anchor, F. Baldt, Sr 677,619 

Anchor, J. N. Young .,. 677,839 

Arch, plate-metal, T. F. Rowland 677,472 

Armature for dynamo electric machines, C. 

D. Anderson .... . 677,392 

Auger, post hole, J. B. Driskill 677,403 

Automobiles, automatic tank pump for, G. 

B. Stacy 677,709 

Bag frame catch, A. F, Fuller 677,653 

Barrow, dumping, G. D, Potter. 677,467 

Battery. See Electric battery. 

Battery zinc element, galvanic, H. J. Brewer 677,633 

Beach protector, Van Orden & Coombs 677,825 

Bearing, roller, G. E. Bartholomew 677,494 

Bearing, thrust, H. Brinkmann 677,434 

Bed lounge, G. M. Thomure 677,717 

Bedstead attachment, H. C. Lausen 677,671 

Bedstead attachment* E. A. LIbby. 677,672 

Bedstead, chair, R. J. Welles. 677,483 

Bicycle brake and support, J. Schulte, Jr.... 677,804 

Bicycle coaster brake, E. L. Morse 677,682 

Bicycle frame, E. Y. White 677,830 

Bicycle frame, motor, E. Y. White 677,485 

Bicycle handle, J. M. Rauhoff 677,373 

Bicycle steering device, G. G. Spencer 677,428 

Binder, temporary, T. F. Bourne 677,628 

Blowpipe, J. McLoughlin 677,686 

Boat, life, B. Gianese. 677,760 

Boiler leveling device, Grisez & Walch 677,508 

Boilers, recording gage of steam pressure 

on, C. J. Manning 677,674 

Book support, portable, W. P. Allred...... 677,731 

Boot or shoe holding jack, W. 0. Meyer 677,550 

Bottle, non-reflllable, E. Hoerichs 677,413 

Bottle spout, ink, H. J. Valentine 677,719 

Box cap and shoe plank holder, combined, 

T. C. Farrell 677,649 

Box fastener, G. F. Knapp 677,576 

Box for distributing powdery or pasty sub- 
stances, P. Kirschen 677,667 

Box lid holder, W. Gies, Jr. 677,506 

Box lid opener or closer, N. P. Hicks 677,660 

Erake, G. W. Nistle 677,464 

Brick compound, basic fire, S. B. Newberry. 677,688 

Bridge construction, G. W. Heffner 677,571 

Broom handle extension coupling, S. A. 

Pulger 677,372 

Brush holder, J. J. Wood 677,834 



Brush, rotary, F. G. Farnham . 677,502 

Brushing, grinding, or polishing machine, 

B. Nichols 677,589 

.Building block, B. Haff ner 677,351 

Butter, etc., from vessels, device for re- 
moving, W. M. Blaney 677,732 

Button, cuff, G. Breda 677,631 

Buttons, producing tufting, F. A. Neider 677,588 

Buttonhole casing, R. H. Piper 677,792 

Buttonhole flies, apparatus for marking, W. 

T. Benjamin 677,557 

Cake beater, K. H. McRae 677,421 

Calendar, pen, and pencil, combined, P. 

Fraser 677,449 

Calipers, C. A. Huestis 677,574 

Camera focusing hood, A. D. Davis 677,501 

Camera, photographic magazine, A. Mixner. 677,460 

Can securing means, milk, E. Eaton .677,566 

Cane topper, O. Palm 677,426 

Car construction, W. H. Woodcock 677,729 

Car, convertible dump, H. S. Hart 677,352 

Car coupling, A. A. Moss 677,366 

Car coupling, H. C. Buhoup 677,435 

Car door, grain, E. V. Williams 677,728 

Car door opener, J. H. Hamilton 677,511 

Car draft rigging, railway, J. Rawles 677,469 

Car fender, S. Lind 677,523 

Car fender, yielding automatic adjustable, 

S. W. Alexander 677,532 

Car sand box, A. L. Bacon 677,554 

Cars, means for supporting and manipulating 
contact shoes of electrically propelled 

railway, Hastings & Walkins 677,741 

Carbon brush, W. C. Fish 677,348 

Carbonating apparatus, P. & O. Madlener. . . 677,580 
Card cutting machine, George & Delivouk . . 677,504 

Carpet sweeper fender, S. Greacen 677,411 

Carriage wheel, T. Loverln 677,525 

Cartridge, H. Maxim 677,527, 677,528 

Cartridge belt or bandoleer* Mills & Orn- 

dorff 677,680 

Case. See Eyeglass case. 

Cash register, J. P. Cleal 677,500 

Casting making mould, R. F. Ludlow 677,549 

Castings, apparatus for handling, cleaning, 

and distributing, G. W. Packer 677,691 

Ceiling plate for combination light fixtures, 

F. G. Procunier 677,595 

Cement calcining apparatus, Lathbury & 

Spackman 677,457 

Chain belt links, machine for straightening 

and trimming, J. C. Howe 677,744 

Chain, conveyer, J. C. Hoshor 677,742 

Chain making machine, E. F. Giraud 677,568 

Chair backs, adjustable support for* J. 

Luppino. (Reissue) 11,919 

Chemical apparatus, Robinson & Higgins. . 677,599 

Churn, J. H. McCausland 677,684 

Churning machine, B. H. McDaniel 677,586 

Cigar wrappers, die for cutting out, E. 

Pisko 677,793 

Cigarette mouthpieces, machine for pack- 
ing, E. T. Pollard 677,594 

Circuit breaker, E. M. Hewlett 677,353 

Clock, electric self winding, D. W. Thomp- 
son 677,819 

Closet seat, M. T. Robinson 677,799 

Clothes line pole, C. B. St. Clair... 677,606 

Clutch, H. W. Patrick 677,592 

Clutch, H. L. Arnold 677,615 

Clutch, friction, E. Huber 677,573 

Clutch mechanism, H. F. Knight 677,417 

Coating tin, terne, or like plates, apparatus 

for, T. Kendrick 677,666 

Coffee pot, A. L. Rich 677,700 

Cold storage apparatus, indirect air circu- 
lating system for, M. Cooper 677,536 

Communion wafers, machine for making, J. 

J. Eugster 677,648 

Compasses to distant points, mechanism for 
transmitting the reading of ships', E. F. 

W. von Mantey 677,581 

Compressor, W. J. Francke , 677,503 

Condensing apparatus, P. Nezeraux 677,462 

Convertible chair, E. L. Thompson .. 677,382, 677,383 

Cooling tower, C. H. Wheeler 677,750 

Corn husker and fodder shredder, combined, 

A. Rosenthal 677,471 

Corn husker and shredder, Teeguarden & 

Himes 677,386 

Corset, L. Dyer 677,441 

Cover for cases, etc, N. Barney 677,622 

Cows for milking or the like, leg rope at- 
tachment for securing, A. E. Whiting . . 677,831 

Crate, folding, W. P. Murphy 677,683 

Crib, folding, H. F. Meistrell 677,675 

Crochet needle, J. J. Wickham 677,832 

Cross head, H. C. Clay 677,338 

Cuff holder, R. M. Hughes 677,663 

Cultivator, J. M. Wright 677,836 

Cultivator shares or shovels, standard 

adapted for, A. G. Perry 677,694 

Cutting implement, W. E. Lott 677,419 

Dam, N. Gherassimoff 677,656 

Damper, L. Hoepfner 677,572 

Dashboard, H. L. Hall 677,761 

Dental clamp, J. A. Dunn 677,565 

Dental engine, O. H. & A. F. Pieper. 

(Reissue) 11,920 

Dental forceps, H. N. Lancaster 677,577 

Desk basket attachment, A. S. Busselle 677,634 

Desk, card-ledger, G. B. Meleney 677,786 

Desk, office, J. B. Rohrer 677,802 

Diamond polishing machine, G. Armeny 677,613 

Digging machine, trench, J. H. W. Libbe... 677,522 
Dispensing apparatus, coin controlled, D. 

Sullivan 677,748 

Display rack, W. Northgraves 677,790 

Door, grain, P. J. Stone 677,379 

Door hanger, W. Louden 677,524 

Door openers, controlling device for electri- 
cal, G. A. Le Fevre. 677,783 

Draft for buffing rigging, R. D. Gallagher, 

Jr 677,654 

Drawers, set of, A. Finkenrath 677,734 

Drier. See Malt drier. 

Drier furnace, W. H. Prinz 677,697 

Dust guard, J. E. Akers 677,611 

Dye and making same, red azo, Israel & 

Kothe 677,516, 677,517 

Electric alarm, Wescher & Wollenhaupt . . . 677,829 

Electric arc furnace, R. C. Contardo 677,439 

Electric battery, portable, M. E. Fuld 677,652 

Electric circuit controlling means, R. Varley, 

Jr 677,826 

Electric current controller, C. H. Keeney 677,360 

Electric current interrupter, E. W. Cald- 
well 677,498 

Electric currents, interrupting, E. W. Cald- 
well 677,499 

Electric cut out, automatic, F. H. Rogers.. 677,843 
Electric machine casing, dynamo, C. D. 

Anderson 677,533 

Electric machines, regulating of dynamo, 

H. M. Hobart 677,355 

Electric mains connected to storage batter- 
ies, apparatus for regulating pressure 

in, J. S. Highfield 677,661 

Electric motor regulator, W. H. Knight. 

(Reissue) 11,918 

Electric switch, Cowperthwait & Lind- 

strom 677,340 

Electrical distribution, W. B. Potter 677,371 

Electrical distribution system, E. W. Rice, 

Jr 677,375 

Electrical rosette cut out, G. B. Thomas .... 677,479 

Electromagnet, J. D. Ihlder 677,359 

Ellipsograph, F. Oldfield 677,590 

Engine igniter, gas, C. Allen 677,491 

Engines, hydrocarbon spraying device for 

gasolene, T. B. Jeffrey 677,767 

Evaporating pan, I. Kitsee 677,416 

Excavating and gold saving apparatus, J. 

C. des Granges 677,844 

Excavating apparatus, R. Dalton 677,538 

Exhaust head, A. S. Hyde 677,357, 677,358 

Explosive mixing machine, J. C. Schrader.. 677,803 

Eyeglass case, A. L. Mariner 677,785 

Fabrics, formation of colored, P. B. Worth- 

ington 677,835 

Farm gate, J. E. Moore 677,364 

Faucet, Nagengast & Hulss 677,687 

Feed and producing same, oat stock, J. D. 

& H. R. Nagel 677,587 

Fence machine, wire, C. C. Carter 677,757 

Fence post, T. W. Brown 677,396 

Filter, O. Burbridge 677,773 

Filtration and purification system, water, 

M. L. Davis '. 677,641 

Fire back, adjustable, E. H. Headford. . . . . . 677,451. 

Fire extinguisher, G. W. Thompson 677,715 

Fire extinguisher, automatic, G. W. Thomp- 
son 677,716 

Fireplace heater, J. H. Heitland 677,542 

Fireproof floor and girder, E. Molloy 677,420 



Fish hook spring attachment, A. D. Gary.. 677,655 

Fish scaling Implement, E. S. Herrington . . . 677,543 

Flooring machine, W. O. Vivarttas 677,721 

Fluid meter, H. Chrisman 677,558 

Flume screen, J. R. Freeman 677,567 

Folding machine, G. F. Dunn 677,404 

Folding table napkins, etc., machine for, 

E. Collon 677,436 

Formaldehyde generator, F. G. Dieterich . . . . 677,643 

Foundry clamp, A. M. Thompson 677,818 

Frog for use in connection with overhead 

conductors of electrical tramways or 

railways, H. G. Nicholson 677,463 

Furnace, T. Smith... 677,812 

Furnaces, stock line recorder for blast, J. E. 

Johnson, Jr 677,665 

Fuse, electric detonator, Smith & Corrie . . .'. 677,477 
Gage. See saw gage. 

Galley lock, Peoples & Walther 677,693 

Game, war, J. Lanz 677,782 

Gas and air mixer, G. Raap 677,699 

Gas burner heating attachment, A. M. For- 
rester 677,650 

Gas furnace, retort, H. Burgmann 677,336 

Gas generator, acetylene, Benedict & Graf. 677,334 

Gas generator, acetylene, H. A. Holmes ... 677,452 

Gas purifier cover, T. S. Clapham 677,639 

Glass blowing machine, D. Murray 677,530 

Glass cap making machine, F. H. Loveridge. 677,548 
Glass plates, making wire, -Swearer & Toyn- 

bee 677,609 

Golf club, G. W. Mattern 677,811 

Grain binder, automatic, J. F. Appleby 677,553 

Grain drill, Dodson & Evans 677,564 

Grain scouring machine, J. T. Ewan 677,347 

Grain separator, A. F. Erase 677,630 

Grinding machine, H. Pearse 677,593 

Guanidin compound and making same, Israel 

& Kothe 677,514 

Guanidin derivatives and making same, 

mixed, Israel & Kothe 677,515 

Guitar attachment, K. Beck 677,395 

Hair crimper, 0. ■ L. Walters 677,390 

Hands and fingers, device for developing 

muscles of the, G. Troxler, Jr 677,824 

Hank securing means, Wiseburn & Buhle.. 677,488 

Harrow attachment, disk, H. J. Heider 677,658 

Harvester bundle carrying attachment, C. N. 

Bargquist 677,621 

Hatchway cover fastening, H. I. Smith 677,604 

Heater, G. E. Riblet 677,798 

Heating apparatus, A. M. Hewlett 677,764 

Hinge, N. W. McCourt. 677,685 

Hoe and weeder, combination, T. R. & F. E. 

Ferris 677,405 

Hoof pad, J. A. Buck 677,497 

Hopple, animal, J. P. Meals 677,583 

Horseshoe pad, A. Buer 677,398 

Hot air furnace, C. Messer 677,676 

Hub, L. Sturges 677,429 

Hub, vehicle, Z. T. Kale 677,575 

Hydrant, C. E. Loetzer. 677,362 

Hydrocarbon burners, preliminary vaporizer 

for, T. B. Dooley 677,402 

Hydrocarbon motor, W. Bruening 677,397 

Hydrocarbon vapor burner, Holt & McDaniel 677,766 

Index, Throop & Hendricks 677,384 

Induction chamber and oil eliminator, J. J. 

Hoppes 677,356 

Insulating conductors, C. E. Woods 677,730 

Invalid lifting and handling device, H. E. 

Sharrer 677,602 

Ironing machine, A. Sharp 677,808 

Jar holder, fruit, S. L. Bray 677,733 

Joint coupling, three ball metallic flexible, 

G. W. Shields 677,809 

Journal box, S. & S. J. Reynolds 677,374 

Kettle lids, device adapted for operating, 

C. U. Rhoades 677,597 

Knitting machine needle, R. W. Scott 677,806 

Knob, door, C. F. Biele 677,625 

Ladder, H. L. Frizell 677,651 

Ladder and table, combined step, H. C. 

Stout 677,714 

Lamp,' acetylene gas generating, W. P. 

Crary 677,400 

Lamp, electric arc, T. Spencer 677,605 

Lamp globe holder, arc, G. E. Stevens 677,377 

Lamp, incandescent electric, B. M. Drake.. 677,440 

Lamp, vapor burning, R. O. Applegate 677,393 

Lancet, R. Caldwell 677,756 

Lasting machine, J. S. Ladd 677,781 

Latch, J. Biehl 677,432 

Latch, B. A. Stevens 677,713 

Lathe slide rest, J. W. von Pittler 677,695 

Leather, manufacturing, J. C. McConnell. . . 677,368 

Letter box, A. L. Henry 677,763 

Life saving apparatus, acetylene generator 

for, J. Ruck 677,600 

Limekiln, G. & J. G. L'Espreance 677,418 

Liquids by electrolysis, apparatus for puri- 
fying, Lemp & Koedding 677,578 

Lithographic or other transfer sheets, ma- 
chine for coloring or powdering, H. 

Michaud 677,678 

Loading machine, stone and dirt, C. C. 

Troxell 677,823 

Lock. See Galley lock. Sash lock. 

Logging car standard, J. C. Barron 677,556 

Loom filling replenishing mechanism, H. W. 

Wyman 677,838 

Loom pick finder, K. Hyde 677,513 

Loom, weft replenishing, E. S. Stimpson, 

677,607, 677,608 
Mail or other service, transmission system 

for, G. A. Owen 677,424 

Mail service system, G. A. Owen 677,423 

Malt drier, W. H. Prinz 677,698 

Malting and drying apparatus, F. H. C. 

Mey 677,787 

Mandolin player, electric, A. I. Mitchell.. 677,584 
Manhole plate, adjustable swinging, M E. 

Casey 677,637 

Marble, manufacture of artificial, J. Tuck- 
well 677,385 

Match boxing machine, W. R. Swett. 677,816 

Mattress forming device, cotton, J. C. Kyle. 677,780 

Meat or vegetable cutter, M. Cameron 677,337 

Melting, smelting, and crucible furnace, W. 

H. Thornley 677,830 

Mercerizing, Gros & Bourcart 677,450 

Metallic tie, A. M. Bowman 677,754 

Mica splitting machine, De Kaiser & Had- 

fleld 677,775 

Mining apparatus, gold, M. Covel 677,537 

Mining shafts, safety apparatus for setting 

cage chairs in, Carstens & Henley ...... 677,437 

Mosaic art panels, manufacture of, W. J. 

Rockwood 677,800 

Music stand and music leaf turner, com- 
bined, O. C. Zerck 677,840 

Musical instrument, automatic, E. de Kleist 677,769 

Nut lock, L. J. Mathias 677,461 

Nut lock, H. C. Karlson... 677,546 

Nut lock, T. E. Shorten 677,603 

Oar making machine, W. T. Jones 677,768 

Oats process, rolled, J. D. & H. R. Nagel.. 677,789 
Offset webs, method of using, J. L. Firm . 677,736 
Oil, etc., apparatus for distributing or feed- 
ing coal, J. G. Branch 677,755 

Ore bucket dumper and chute, L. Collier 677,560 

Ore roasting furnace, J. Roger 677,701 

Ores, apparatus for the treatment of, J. 

Armstrong 677,614 

Ornamenting cardboard, etc., J. W. Mc- 

Cabe 677>459 

Package, H. C. Deckert 677,642 

Painting machine, H. J. Delaney 677,343 

Phonographs, duplicating, G. H. Stevens. 

(Reissue) 11,917 

Photograph plate, P. V. W. Welsh 677,484 

Photographic roll holder, G. Eastman 677,443 

Piano, L. W. Norcross 677,465 

Piano sounding board, G. Lutz 677,579 

Picker checking device, pneumatic, F. B. 

Comins 677,562 

Picker staff checking device, F. B. Comins. 677,561 

Picker staff controller, F. B. Comins.. .. 677,563 

Pipe boiler, W. MacFarlane 677,788 

Pipe coating apparatus, iron, M. M. Hedges 677,570 

Pipe hanger, H. W. Hoerr 677,765 

Plaiting machine, H. S. Brown 677,496 

Plaiting machine feeding device, J. A. 

Groebll 677,540 

Planter, seed, A. L. Alexander 677,612 

Pliers, self locking, M. M. Howland 677,414 

Plow, vineyard, J. A. Bilz 677,495 

Pneumatic despatch tube apparatus, J. T. 

Cowley 677,759 

Pot for cooking purposes, J. Ortner 677,466 

Printing machine, label, S. B. Tlly et al. . . . . 677,821 
Printing press, J. L. Firm, 

677,735, 677,737 to 677,739 

(Continued on paye SO) 
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s*?"Star" 

Lathes 



Foot and 
Power 
Screw Cutting 



Automatic | 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

0»B Water Street, 
Seneca Falls, N.Y., U.S.A. 



I FNv NE&Fnrv^Y machine: shop outfits, 
I ATUt J2 T TOOLS and SUPPLIES/?^ 
LA I HES. SEBASTIAN LATHK0. 1 c?n c c u ^^ S o T 




FOR LIGHT AND MEDIUM WORK 

this new 14 inch 

<^_B. F. BARNES 

Upright Drill is several laps ahead of any 
Other drill on the track. It will drill from 
1/16 of an inch up to % of an inch and is a 
strong, well built, durable tool. 
; It doesn't cost a whole lot either. De- 
tails are yours for the asking. 
B. F. BARNES COMPANY, Rockford, III. 



Gas Engine 
IGNITER 

Complete with spark coil, $12.00. 
The Best Th iu ^ on the market. 
Latest and most improved model. 

VW Send for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 




New Microscope for Nature Study 

and for use in the Examination of Oi'es, 
Metals, Wools, Fibre, etc. 
■ ■mmm &#*.*«» kl /* C with 1 Ocular and 

ueen Acme No. o 1 m. objective giv- 
ing power of about 100 diameters, 1 set of 
12 prepared slides of insect parts and otber 
interesting specimens, all in case. JSib.OO 
23T" Ask t/ntir nearest Optician for it. 
QUEEN & CO., »nc. 
^Optical and picientitic Instrument Works, 
• 101 O Chest nut St., Pliila., Pa. 

Circular. 59 Fifth Ave., New York. 




STEAM SHOVELS 




Both BOOM and CRANE types. 

Also Elevator Bucket Dredges. 

TOLEDO, 
U. S. A. 



The Vulcan Iron Works Co. 



THE MIETZ A WEISS KEROSENE 




and GAS Engine 

burns K E KOSENE 
\ cheaper and safer than uaso- 
k line. Automatic, simple, re- 
I liable No electric battery 
or flame used. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
age batteries, pumping and 
all power purposes. 

J3T' Bend for Catalogue. 
A. MIETZ, 

198-138 Mott St., New York. 
M ark t&Co.,I,on<lon,Haniour<r, Paris 



TO JYIIWK OWWETCS 



1 need a 1Ioi*fiii}f Kiigint. 
want the bt-st. Ktnmsrtst, 
t, must up-to-date en<_'' 
is made— the most .tury 
/et tlie greatest 
r of money. Send' 
fiur free catalogue* 



for our free catalogue* 
and state the size of en-' 
gine you want. We 
i build them fin mines, 
ouririifsamlilorks. Hoth 
f r i i - 1 ion and glared 




hoist, il to l;.ii !I. 1*. «S^^^W*' -w r-n rv * *\ma 

All parts easilv interchaiurwibli.-. \V Kit EK HAS A <i.\S<> 
E.VtiINK CO., I\ O. Box U14-". KiiiMawCMty, 



J\E 
Mo. 




ARTESIAN 



I Wells, Oil and Gas VVel Is drilled 
J by contract to any depth from 50 
I to 300U feet. We also manufac- 
1 tur» and furnish every thing re- 
I quired to drill and complete 
1 same. Portable Horse Power 
I and Mounted Steam Drilling 
I Machines for 100 to 1200 feet. 
1 Write us stating exactly what 
I is required and send for illus- 
I trated catalogue. Address 
PIERCE WEILL ENGINEERING AN!) SUPPLY CO. 
ldH Liberty Street. New ioi.k, U.S.A. 



GASOLINE ENGINES 

if made by Witte are all 
right. They are simple 
safe, durable, and guar- 
anteed for 5 years. Just 
write for Catalogue A, 
and see. 

WITTE IRON WORKS CO. 

519 West 5th Street, 
Kansas City, Mo. 
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077,387 

(577,828 
<>77,f>!)(> 
077.774 
077,845 
077,:i8<) 
(577,4:51 
(577,481 
077,837 
(577,702 
077,722 
077,(559 
077,41)3 



077,454 
677,711 
077,510 
077,531 
077,752 
677,725 
077,817 
077.34!) 
677,777 

677,705 
677,51)8 
077,040 

077,480 
077,307 
077.07!) 
077,40(5 
077,354 
077,704 

077,412 
677,448 
077,442 
077,501 
077,391 

677,422 

077,740 
077,402 

077,784 
077,518 
677,381 
677,602 



Registers an accurate account of work done on print- 
in t presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000 000 and 
"eueats automatically. Sim pie, accurate, durable. Spe- 
..:ia counters to order. £W Send for circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 



Perfection Air Mattresses 

(TRADEMARK! • * I AND CUSHIONS) 

For - Camp -Yacht - Home - Hospital. 

NON-AHSOIilltNT. HYGItNIC. ODORLESS. 

When deflated can be rolled into, 
"small package for storage or transportation, 
r&uvi for II I list 1 -at i:d Catalogue with Prices. 

Mechanical FabricCo. providence r.l. 



Printing press, C. B. Funk 677,408 

Printing press, platen, F. Waite 077,38!) 

Pulley, wood split, I). H. Baker 077,555 

Pulverizing mill, Russell & Bixou (577,702 

Pump, B. Russell 077,474 

Pump, J. Devantery (577,776 

Pump, lubricating, L. Fi'iedinann 677,617 

Pumping apparatus, M. T. & M. C. Chap- 
man 617,438 

Pumping apparatus, J. E. Kirk 677,547 

Punch and gage, center, R M. Comstock . . . . 677,33!) 

Punch, center, G. Scluade. . 077,475 

Punching and shearing machine, J. F. D00- 

lit tie 677,644 

Rack. See Adjustable rack. 

Radiator valve, E. P. Allen 677,551, 677,552 

Rail joint, H. II. Schwer 677,704 

Railway, (J. Larson 677,456 

Railway beds, tank for preventing vegetable 

growth on, S. P. K. Erickson 677,445 

Railway, electric switch, A. L. Hatfield 077,778 

Railway frog, H. Elliot G77,040, 077,047 

Railway rails, device for applying sand to, 

E. F. tie Witt 677,833 

Railway signaling, detonator for, V. von 

Neuman 

Railway signaling system, wireless electric, 

L. C. Werner 

Railway track cleaner, M. Power 

Rake cleaning attachment, W. R. Dawson.. 

Refrigeration system, C. J. Coleman 

Refrigerator, \V. Thomas 

Refrigerator, M. Bensinger 

Refrigerator, A. F. Villepigue 

Refi-igerator, J. S. Wrightnour 

Regulator, 1>. H. Haywood . 

Rein support and lock, A. F. Vorkeller . . . . 

Relay, 11. Herman 

Reversing mechanism, II. L. Arnold 

Rheostats operated by means of compressed 

air, apparatus for cutting into and out 

of circuit liquid, K. von Kando 

Rivet feeding apparatus, F. W. Stapf 

Roasting furnace, B. Hall 

Rotary engine, E. E. Albert . 

Rotar.v engine, V. R. Bellas 

Rug straightener. G. T. Weeks 

Rule, slide, E. Thaeher 

Ruler, adjustable curved, P. A. Gagarin.,.. 

Ruler, parallel, H. Goldman 

Saddle or seat support, Shaw-Mackenzie & 

Crowslcy 

Sand band, W. II. Robinson 

Sarcophagus, \V. A. Crew 

Sash, door, or shutter fastening device, O. 

Williams 

Sash lock, automatic, J. A. McCandless. . . . 

Saw blade handle, J. W. Miller 

Saw gage, C. V. Fowler 

Saw set, J. T. Ilildabl 

Scale, price, J. W. Points 

Scales, web holding device for wage, A. B. 

Harmon 

Scraper, wheeled earth, W. II. Forker 

Sectional table or bench, G. M. Fames.... 

Sewing machine, broom, II. S. Page 

Sewing machine, buttonhole, E. B. Allen .... 
Sewing machine loop spreader mechanism, 

L. Onderdonk 

Sewing machine, needle feed chain stitch, 

II. J. Hancock 

Sewing machine welt guide. C. H. Allen.. 
Sewing or other machine stop mechanism, 

F. T. Leilich 

Shearing machine, A. 1. Jacobs 

Shears, Thornloy & Baer 

Shears, II. L. Hopkins 

Sheet metal pipe, spiral jointed, F. W. 

Stapf 

Shelf and support therefor, adjustable, I). A. 
Beckwith 

Shingle sawing machine attachment, II. G. 
Blanchard . 

Shingling bracket, C. I>. Elkins 

Shoe-fastener, temporary, E. E. Donovan... 

Sidewalk cover, J. Wagner 

Sight feed lubricator, Grimes & Wakefield.. 

Signaling device, Gruschow & Osborn 

Skirt supporter, M. E. Grove 

Skylight and ventilator, combined, Harp- 
bam & Akers 

Snap hook, F. Morrison 

Snap hook. J. YY. Booth 677,62(5, 

Soda water fountain, B. Baron 

Soldering device for can capping machines, 
electric, J. II. C. Buorstatto 

Sound box, W. B. Outtcn 

Sound increasing device. H. L. Short 

Spectacle or eye glass case, W. E. Birming- 
ham 

Spinning machine, 0. L. Owen 

Stamp, drop, E. S. Brett 

Stamp, lead pencil initial, II. A. Worthing- 

Stamp mill" feeder,' A. C. Pratt '. '. '. '. .... '. '.'..'. 

Stand. See music stand. 

Starch treating apparatus, J. IT. Toof 

Steam boiler, C. A. Kitts 

Steam eliminator, J. Lloyd et al 

Steam separator, J. E. Lewis. 

Stone cutting machine, Eisonbeis & Garolly 

Stono lifter, F. Gothler 

Storing and averaging materials in bulk, 
E. II. Mossiter 

Stove, heating, J. E. Janms 

Stovepipe elbows, etc., manufacture of, T. F. 
Crary 

Stovepipe holder, V. Ethier 

Stovepipe joint, A. St. Arnaud 

Strap connection, Gibbs & Montieth 

Stretcher, I). II. Mahan 

Stringed instrument attachment, A. Pietsch 

Stump extractor, W. II. Wright 

Sulfur trioxid, making, Krauts & Wach.... 

Sulfur trioxid, making, Pauli & Krauss 

Supporting device, adjustable, Coldwell & 
Sharpe 

Suspender cast off, A. M. Ziegler 

Suspenders, A. M. Ziegler.... 

Switch for multiphase alternating current 
motors, K. von Kando 

Switch operating device, Weathers & Stev- 
enson 

Switch throwing device, Baker & Heffernan 

Syringe, M. K. Thomas 

Syrup jar, J. W. Sutton 

Table, II. J. Brewer 

Table, L. Welker, Sr 

Tackle block, J. M. Ervin 

Target for leveling rods, T. YV. Van Hoesen 

Telegraph apparatus. J. Burry . , 

Telegraph instruments, protection of mul- 
tiple, F. YV. Jones 

Telegraph printing, J. Rogginger 

Telegraph switching apparatus, F. W. Jones 

Telephone receiver, W. D. Gharky 

Telephone switch, automatic, W. I). Wat- 
kins 

Telephone switchboards, operator's suspen- 
sion set for, W. I>. Gharky 

Telephone time indicator, T. Barnet... 

Telephone toll line coin collector 

Thresher belt guide, J. B. Bartholomew.... 
Time and combination lock, combined, E. 

II. Mix 677,363 

Tire, bicycle, C. Stone 677.378 

Tire, cushion, W. G. Kendall 677,415 

Tire inflator, automatic, G. B. Stacy 677,708 

Tire, pneumatic, V. P. Smith 677.810 

Tire, rubber, C. W. Stapleton 677,814 

Tires, air pump for pneumatic, G. B. 

Stacy 077.710 

Tobacco pipe. YV. B. Barbour 077,620 

Tobacco stripping machine, F. G. Franken- 

berg 677,407 

Tongs. L. Frederick 677.61 6 

Tool. E. D. C. Koeth 677,770 

Tool holder, C. W. Grant 677,350 

Tov, C. W. Walters 677,723 

Toy, J. Mauro 677,745 

Toy bank. S. Schmaus 677,601 

Trace fastener, I. L. Edwards 677,345 

Track fastening, Day & Neal 677,342 

Traction engine, .7. B. Bartholomew 677,332 

Tray stand and napkin receptacle, com- 
bined, W. H. Johnson 677,545 

Trunk, O. Rangnow 677,596 

Tufting machine' button support, J. H. 

Cloyes . 677,559 

Turbine, water main, M. Scharfberg 677,376 

Type bar driving connection, A. W. Steiger. 677,430 

Typewriter attachment, W. B. Martin 677,582 

Typewriting machine, W. J. Barron 677,623 

(Continued on page 81) 



677,712 

677,624 

677,534 
677.645 
677,530 
677.38K 
677.05: 
677,541 
677,509 



677,512 
677.365 
677,027 
077,751 

077,335 
077,090 
077,470 

677,753 
677.791 
677,433 

677,482 
677,795 

677,822 
677,779 
077.458 
077,521 
077,444 
077,507 

077.077 
077,004 

677,341 
677,447 
(577,813 
677,505 
677,(573 
677,427 
677,490 
677,670 
677,692 

677.758 
677,842 
677,841 

677,455 

677,827 
677,618 
677,480 
677,815 
677,ti32 
677,726 
677,446 
677,720 
677,535 

677,519 
677, SOI 
.677,453 
677,409 

677,724 

677,410 
677,331 
677.807 
G77,333 



KEE*> UP WITH TME TIMES. 



Do not buy a rifle until you h; 
examined into the merits of the 



SSAVAGE 



Only llain- 
merless r e - 
peating rille 
m the world. 

Construrt- 
ed to shoot ii 
differ en i 
eurtririg- 
e* in tine 
ritle. 

Adapted for grizzly bears and rabbit*. 

We guarantee every SAVAGE Rifle. .303 and ao-80 Calibres. 

Write for our handsome new catalogue A. 

Bakkr &. Hamilton, San Francisco and Sacramento, Cal. 

Pacific Coftst Agents. 

SAVAGE ARMS CO., UTIOA, N. Y. 



TWENTIETH CENTURY ARM. 

ABSOLUTELY SAFE. 
STRONGEST 

SHOOTER. 



v 

d 




£ Awarded Grand Gold Medal at I 



r^j.% 



AUTOMOBILE PARTS 

n w IF YOU ARE BUILDING f * ■ A* 

an Automobile, we can supply you 

WITH PARTS and FITTINGS. 



RUNNING GEARS, TOOL STEEL BALLS, 
STE.EL RIMS, STEXL STAMPINGS, CHAINS, 

SHEXT STEEL and FORCINGS. 
ALL r'OR AUTOMOBILE. CONSTRUCTION 

Q.U O TAT I0N5 ON APPLICATION. 

THL AUTOMOBILE & CYCLE PARTS CO. 



YOUR BICYCLE 

May need a new crank haneer or higher gear. We can 
furnish crank hangers complete with cups and cones, 
to fit any wheel. Write us for full information. 
The Avery & Jenness Co., 60 S. Canai St., Chicago, III. 




PALMER BROS.. 



PALMER Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
Wagon Rngines. Pumping 
Engines. 

83P" Send for Catalog, 
MI AN US, CONN. 



GERE GASOLINE ENGINES 

SIMPLEST BOAT EN6INE5 MADE 

ABIN—OPEN BOATS 

jj| EN6INE CASTINGS BOAT TRAMrS 

L6t0.n.6ERE yacht vJncHWK5 

GRAND RAPID5.MICMIG AN. 




HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best i s always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, rREEPORT, ILL. 




Cbe typewriter exchange 

\^ Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfieid St.. BOSTON 
817 Wyandotte St., 

KANSAS CITY, M0. 
209 North 9th St.. 

ST. LOUIS 
432 Diamond St.. 

PITTSBURGH 
3 West Baltimore St., 
BALTIMORE 
536 California St., 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50% on Typewriters of ail makes. Send fw Catalogue. 




, M0. 
PA. 



, MD. 




THE "KH0TAL" 

a Portable 

Practical 

Blue- 

Flame 

Oil Burning 

GAS STOVE 

Available in city or country, on land 
or sea, anywhere that a supply of its 
fuel (kerosene) can be bought or car- 
ried ; and that means everywhere / 

Handsomely and strongly made of 
heavy brass and tinned iron ; 8% inches 
high, 8K inches top diameter, weighs 
4 l A lbs., never gets out of order. 

Price, $3*75 

Other sizes— special finish for yachts — ovens, 
frames and accessories. 
Send for descri ptive pamphlet G 
Boils one quart of water in three minutes. 
Cooks a six-pound roast to a turn in W Minutes. 

It is the greatest of modern conveniences for 
camping, yachting:, picnics; a hot-weather comfort 
in the household kitchen ; capable of meeting any 
cooking requirement. 

THE HYDROCARBON BURNER CO. 
197 Fulton Street, New York. f 




GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
f'oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 4* H. P., actual 
The Springfield 

Gas Engine Co. 
21 W. Washington St. 

Springfield, O. 





A Marvelous Machine! 

Watch the wonderful work 
done by our Apex Nipple 
and Pipe Mill Machine. 
Threads nipples of all sizes. 
So sniveled that it can be 
reversed and pipe cut off close 
togrlppers. Vise can be open- 
ed or closed while machine 
is In motion. Semi for Cata- 
logue. THE MEKREL.I. 
MFG. CO., 501 Curtiss 
Street, Toledo, Ohio. 



FOR VEHICLE AND 
MARINE PURPOSES. 

Nothing better or more economical 
than our four-cylinder motors. Pos- 
sess every known point of excellence 
Durable in every part. De- 
tachable igniters, heavy bear- 
ings and shifting spark, water- 
jacketed head, runs any speed 
from 100 to lf;U0 per minute. 

gi to 10 H. P. Fully guarantee, 
round joints throughout. 
Buffiilo 4«H»«>liiM Motor Co., 
Kuffiilo, K. Y., I'. g. A. 




Apply for Catalogue. 




Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



COMPLETE 

TOOL LIST 

comprising those in use by every 
trade or profession, with market prices 
and discounts of same is 

Montgomery & Co.'s 
Tool Catalogue. 

Best book of reference in the world 
for tools of all kinds. 510 pages, illus- 
trated, pocket size. By mail for '25c* 

MONTGOMERY & CO., 
105 Fulton St., New York City. 




PROSPECTIVE BOAT BUYERS. 

■By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 
tory's price can be realized. 
Also economize freight 500 
percent. Launches. Sail and 
Row Boats, Gasoline En- 
gines. Catalog free. 
FR] l_> ; 3D ART. 3545 DeKalb St. t St.Louls, Mo. 




BY-THE-BYE, WHEN YOU BUY A BICYCLE 

be sure and buy the best, 
and thiit means the 

BUFFALO KING. 

either"Racer"or"Spenal." 

The "Queen" is for a lady, j 

No better built wheels 

the market — every riderl 

satisfied. Thoroughly npl 

to date in improvements. 1 

All parts of best materials. 

Put together by skilled 

workmen. Prices, $35 and $40. Illustrated « \ilalu-rue free nn amdieatio 

THE WM. HEXGEKEtt CO., Buffalo, X. Y.. T. A. J 




' D L.HOLD^N ~ 

- " REAL ESTATE TRU5T B'LDG PHILA., PA. 

Regealeo ICE MACHINES 



AUTOMOBILE STEAM BOILERS 

These Boilers are made of fire» 
box steel, which has a tensile 
strength of 55.000 pounds. A 
double butt strap seam is used. 
The bottom end of shell is flang- 
ed to take flat head Thisflan^e 
also takes care of difference in 
expansion between shell and 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
Can also furnish boilers with 
seamless cold drawn shell. 
FRANK MILNE, ... EVERETT, MASS. 





Copyright, 1901, 



What means Schapirograph *) ? 

5CHAP1R0GRAPH is the latest up-to-date multi-copying device, the 
One, reproducing Black pen written copies ; also from typewriter, without 
printing ink or stencil. No press, no washing, 1500 reduplications inside 
of 15 minutes. Price for complete apparatus, cap-size, $8.00. 

-X-) TO PROVE that the Schapirograph is superior to any other dupli- 
cator, we are willing to' send this outfit at OUR RISK, EXPRESS PRE- 
PAID, on 5 DAYS' FREE TRIAI,. No obligation whatsoever if returned 
and found unsatisfactory. 

THE SCHAPIROGRAPH CO., R 518, - -265 Broadway, New Ytrk. 



July 13, 1901. 



Sftitntiixt Qmxmu. 



3t 



r 



Our students succeed t>eea.use they use 
I. C. S. textbooks. 



1 



Steam Engineering 



A course In Steam Engineering enabling Btu- 
dents to pass examinations and secure better 
positions. Includes operation of dynamos 
and motors. 

We teach by mail, Mechanical, Steam, Electri- 
cal, Civil and Mining Engineering; Shop and 
Foundry "Practice ; Mechanical Drawing; Archi- 
tecture, Plumbing; Slieet Metal Work; Chem- 
istry; Ornamental Design: Lettering; Book- 
keeping; Stenography: Teaching; EngliBh 
Branches; Locomotive Kunning ; Electrothera- 
peutics. 
When writing state subject in which interested. 



taught by mail. 



T 



International Correspondence Schools, 
Box 942 , Scran ton, Pa, 



I 



GRAND PRIZE, PARIS, 1900. 

HIGHEST AWARD POSSIBLE 




The Smith Premier 

Ty pewriter 

Is a Headli ght 

THAT MAKES 
CLEAR THE 

PATH TO 
BUSINESS 
STEM AND SATISFACTORY 
CORRESPONDENCE. 




Typewriting machine, C . H . Shepard, _ 

Typewriting machine, G. II. Smith 677 »T^ 

Unhairing machine, J. C. Rothe 077 '1?5 

Unloading apparatus, It. Thew 077,010 

Unloading apparatus, «. K. Titcomb 077,718 

Valve, rotary cut off, C. l'iguet 677,370- 

Valve, steam, O. Riehter 077,470 

Valve, testing, E. Ilafner 077,50i> 

Vegetable cutter, It. E. Royal 077,47.'J 

Vehicle, R. McClaskey 077,58 

Vehicle brake, Callahan & Short (.77,035 

Vehicle toe rail, S. 1'. Ilotaling 677,748 

Vehicle top, \V. J. Estes 077,840 

Vehicles, means for connecting differential 
gearing to driving axles of, E. T. Bird- 
sail 077,771 

Ventilator, T. A. Dungan r ! 77 '? 44 

Vulcanizer, electric. A. J. Conlin 077,390 

Washboiler, V. M. Rain 077,394 

Washing machine, C. S. Bradford 077,029 

Washing machine, E. Campbell 077,030 

Watch balance staff, D. II. Church 077,038 

Watch barrel, O. Ohlson 077,089 

Water bag, S. A. Woods 077,489 

Water cooling tower, J. E. Swendeman 077,749 

Water module or delivery regulator, C. E. 

Livesay 077,301 

Water, purifying, C. II. Ko.vl 077,008 

Water softening and purifying apparatus, 

C. II. Koyl 677,609 

Waxlike bodies by the action of oxidizing 

agents, producing, E. Schliemann 677,703 

Weather strip for do«rs, automatic, W. E. 

Morgan 077,081 

Weighing machine, J. Manes 077,520 

Well packing device, tubular, C. F. Preslar, 

077,408, 677,796 
Wheel. See carriage wheel. 
Wheel equalizing mechanism, vehicle, T. 

B. Dooley , 677,401 

Wheel securing device, T. A. Keogh 077,520 

Whistle, electric, S. A. Brown 677,772 

Windmill, A. A. E. Sterzing 677,747 

Windmill, A. T. Scott 677,805 

Window, pivoted, E. Ilipolito 677,544 

Wire reeling machine, C. L. Winget 677,487 

Wire weaving loom shuttle, W. I. White- 
hurst 677,727 

Wrench, J. J. A. Miller 677,529 

Yoke fastening, neck, T. M. McVay 677,369 



• SEND FOR CATALOGUE • • 

The imith Premier 

Typewriter Co. << —— 

SYRACUSE, N. Y., U, S. A. 



PiGR a mm Pencil 

One with a "dependable" point, a uniform grade— one 
that draws a clear, sharp, well-defined line, and to do 
this you will have to choose 

Dixon's American 
Graphite Pencils 

the best made lead pencil in any 
country. Hard, soft or medium. 
Suitable for all purposes. Archi- 
tects, draughtsmen, clerks, report- 
ers, etc., find them a boon. 

Send 16 cents for samples. Worth 
double the money. 
JOSEPH DIXON CRUCIBLE CO.. Jersey City, N. J. 




DESIGNS. 

Badge, L. Sickles 

Badge or similar article, W. L. Panikoff 

Beam, metal, N. II. Davis 

Boot or shoe, C. T. Maguire 

Bottle, II. C. Heinz 

Broiler, R M. Harrington 

Brooch or pendant frame, J. II. Theherath.. 

Cane or umbrella ring, D. Rose 

Cheese mold, N. Simon 

Clothes pin, (). H. Greene 

Cream separator, P. C. Smith 

Cup, A. C. Bosselman 

Fabric, woven, W. T. Smith 34,734 to 

Fence wire, barbed, I). C. Smith 

Governor cylinder, L. O. Goodwin 

Last hinge member, J. T. Brown.... 34,731, 

Nasal cup, W. J. Evans 

Pla te, G. R. West 

Rail bond, A. II. Englund 

Rug, A. Petzold 34,740, 

Saddletree, R. G. Davis 

Scale frame or box blank, W. N. Pelouze. . . 

Sowing machine fi-ame, R. G. Woodward... 

Sowing machine needle lever, R. G. Wood- 
ward 34,728, 

Shade fixture, window, C. F. Bassett 

Shaving cup, J. V. Reed 

Stove, G. Thompson 

Stove leg, gas, II. P. Stimpson 

Thill coupling plate, Kohl & Garthe 

Tiling, A. Plant 

Tombstone or monument, K. C. Hodges 

34,743, 

Valve, governor, L. O. Goodwin 

Wagon stake, G. Paul 

Weighing machine case, coin controlled, E. 
II. Cook 



34,702 
34,701 
34,721 
34,733 
34,712 
34,725 
34,703 
34,705 
34,726 
34,713 
34,727 
34,710 
34,739 
34,715 
34,718 
34,732 
34,708 
34,711 
34,716 
34,741 
34,722 
34,706 
34,730 

34,729 
34,714 
34,709 
34,724 
34,723 
34,719 
34,742 

34,744 
34,717 
34,720 

34,707 



TRADE MARKS. 




THE OBER LATHES 




Patented. 



For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dles, Whittletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

tt^~ Send for Circular A. 



Anesthetic, liquid. II. J. Bell 

Apparel, certain named wearing, L. Baer 

Apparel, certain named wearing, B. Lowen- 

stein & Bros 

Beer, ale, and porter, lager, Hudson County 

Consumers Brewing Co 

Butter, D. E. Wood Butter Co 

Buttons, vegetable ivory trousers, Newell 

Bros. Manufacturing Co 

Candies, II. II. Bergmann 

Canned goods, Rtone-Ordean-Wells Co. 36,681, 
Chain links, detachable, King & Hamilton Co. 

Coaster brakes, II. C. England 

Coffee compound, J. Carnrick 

Coffee. Java and Mocha, Winslow, Rand & 

Watson • 

Cooperage, certain named, J. II. Hamlin & 

Fabrics, certain named, G.' Willis.'.'.'.' 36,666, 

Fire kindlers, certain named, T. I). Bausher. 

Food products, certain named, Mattie Mitch- 
ell Co 

Foods, compressed, American Compressed 
Food Co 36,683, 

Furniture, rustic, Old Hickory Chair Co 

Medicines, proprietary, I. L. Browning 

Medicines, proprietary, Liquid Ozone Co 

Optical apparatus and devices, L. B. Ilolborn 

Remedies, cough, J. S. Dorsey 

Salves, eye, Howard Bros 

Sugar, "A," American Sugar Refining Co... 

Toilet preparations and soaps, certain named, 
G. C. Stevens 

Tonic, Clifford Chemical Co 



36,672 
36,664 



36,675 
36,679 



36,663 
36,685 
36,682 
36,662 
36,688 
36,677 

36,676 



The Ober Mfg. Co., 1 Bell St., Chagrin Falls, 0., U.S.A. 



SHEET METAL NOVELTIES. 

WE ARE PREPARED TO -MAKE ARTICLES AND 

STAMPINGS €F ALL KINDS AND SIZES., 
TOOLS/1/VC DIE. S MAN UFA C TURED ON 
CONTRACT. FURNISH US BLUE PR I NTS OR 
SAMPLES AND GET ESTIMATES. 

STANDARD 5TAMPING CO. 

DEPT R. BUFFALO N.V. 



FLY PAPERS. —FORMULAS FOR 

Sticky Fly Papers are contained in Scientific Ameri- 
can supplement Nos. H>.37and 13'.£4. Each issue 
contains several receipes. Price 10 cents each, fi«m 
this office, and from all newsdealers. 



Acetylene Safety 

Is tenfold greater than with city gas when our 
generator is employed. It stops making gas im- 
mediately you stop using gas. Fourteen sizes, $15 
to $1000. Write for our literature. 

Carbide Feed 
Generator 

Is based on the only correct and approved system, 
tbat of feeding dry carbide in small quantities 
to a large volume of water. It la safe, simple, 
economical, practical and patented 

THE J. B. COLT COMPANY 

21 Barclay Street, Dept. S, New York. 

Philadelphia. Boston. Chicago. 

Criterion Stereopticons. Acetylene Search Lights. 




3fi,G87 
36,GG7 
30,686 

36,680 

36,684 
36,689 
36,669 
36,670 
36,661 
36,671 
36,673 
36,678 

36,668 
36,674 



LABELS. 

*E. B. F. Hayth's Great Egyptian Salve, for 
salves, E. R F. Ilayth 

'Empress Kitchen Set." for kitchen cutlery, 
Bridgeton Knife Co 

'Eucalemo," for a toilet preparation, C. W. 
LetHngwell. .Tr 

'Gold Band Shoe Polish," for shoe polish, P. 
McLaughlin 

'Hood's Foot Friend," for a powder, Hood 
Chemical Co 

'Kentucky Belle," for whisky, W. P. Strader. 

'Life Saving Cholera Cure," for a medicine, 
L. V. Fischer 

"Llthiu Malt," for malt extracts, A. Lieber.. 

'Primes." for meats, A. von Cotzhausen 

'Shakespeare Rye," for whisky, L. Blum.... 

'Stryx Tonic," for a hair tonic, W. I). S. Co.. 

'The Keystone," for cigars, J. M. Downs.... 

'The Penny Cobbler," for a leather dressing, 
G. M. Port 

'White House Kitchen Set," for kitchen cut- 
lery, Bridgeton Knife Co 



8,506 
8,511 

8,504 
8,509 



8,505 
8,501 



8,507 
8,502 
8,510 

8,r>oo 

8,503 
8,499 

8,508 

8,512 




ERFO RATED METAL 

' FOR ALL USES. MADE AS REQUIRED. 

Harrington&King Perforating 





CREST MFG. CO. 

CAMBRIDGEPORT, MASS. 

3 to 5 H. P. MOTORS 



CREST 
Sparking 
Plug 





W 

IDEAL MFG. 



IF YOU SHOOT A RIFLE 

Pistol o r Shotgun, you'll make a Bull's 
Eye by sending three 2c. stamps for 
the Ideal Hand -bonk "A," 12« pages 
FREE. The latest Encyclopedia of 
Anns, Pmvdf-is, siwt and Jiullets. Men- 
tion Scientific American. Address 
CO., New Haven, Conn., U. S. A. 



DICKERMAN'S 
DURABLE DESKS 

Don't buy until you yet on r catalogue— 
100 pages of money saving lvalues. 
AMERICAN STORE STOOL CO.. 33 Howard St., New York 




PRINTS. 

'Blowin His Bazoo." for harvesting machinery, 

McCormick Harvesting Machine Co 3G7 

'Chanut Ganterie Parisienne," for gloves, J. 

M. Chanut & Co 365 

'La France Shoe," for shoes, Williams, Clark 

& Co 3G4 

'Miller," for paper hangers' trestles, II. M. 

Lay 3G8 

'The Singer Seam." for sewing machines, 

Singer Manufacturing Co 3GG 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will he furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co.. 361 Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 




RE PROOF TIRES 

.1? Regular Ppice$K) 

'^* Guaranteed. 



Guaranteed. 
but to quickly advertise them 
we will send one pair only at 
.*4.7.">, C. 0. D., and you can 
thoroughly examine them he- 
fore you advance a cent. WE 
PAY EXPRESS ONLY when 
cash accompanies order. Send 
order at once, giving size, and 
we willforward a' pair of the 
best and most durable tires 
ever made. CATALOGUE 

1 CHICAGO 1U. 

COR.RANOQIPH 
EFtFfH AVE.. 



Mention Scientific American. 



'The recognized authority on Wiring and Construction." 

STANDARD WIRING 

for Electric Light and Tower, as adopted 
by the fire Underwriters of the United 
States; by H. C. Gushing, Jr.. A.I.K.E., 
Electrical Engineer and Inspector; in 
use by over 3(1,(100 Electrical Engineers, 
Central Station Managers and Wiremen. 
Because it is the only book on Wiring 
and Construction kept strictly up to date. 
Flexible Leather Cover, pocket size, $1. 
Sent postpaid upon receipt of price, by 
H. C. CUSHINGJr., 39 Cortlandt Street, New York City, 



AN oP0WtR 
cush' nG 




NICKEL 

AND 

Electro-Plating 

ApDanuus and Material 

THE 

Hanson & Van Winkle 

Co., 

Newark. N. .1. 

136 Liberty St., N.Y. 

31 & 32 S. Canal St., 

Chicago. 



LYON & HEALY'S 
Own Make 




BRASS BAND 

LNSTRIMKNT8. Indorsed by 
the ureat Jules Levy as the best in 
the world. ltl* Catalog, 400 illu- 
strations, FREE. Positively the 
lowest F>rices on Band Instruments, 
Uniforms and Suppl iesof all kinds. 
Also contains Music and Instruc- 
tions for New Bands. Ljon & lleiilj, 
Manufacturers, .iH Adams St.. Chicago. 

(Lyon & Healy is the largest mu- 
sic house in the world— Editors 



LEROY RACER 

Is in every way a strictly up-to-date mount. It is one 
of the handsomest bicycles 
on the market and a pleasure 
to own one. We manufacture 
bicycles in every state of com- 
pletion or complete from $25 
to $35 and guaranteed for one 
year. Get our catalogue. 

Address Bicycle Dept., John R. Keim, Buffalo, N. Y. 




50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charire. in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 Bfoadwa > New York 

Branch Office, 625 F St.. Washington. D. C. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN 1 BECOME AN ELEC- 
TRICAL ENGINEER ?" 



Ujj, Electric l.ijfhtln<:, 
Sneering, Steam Knyi 



We teach Electrical K 
Electric Railways, Mechanics! Eng 
neering, .Mechanical Drawing, at 
Institute imlorsed hv Thns. A. K.l'isoit ami others. 
ELEOTKICAL'K.XOIS KKK INSTITUTE, 
Dept. A, 340-342 W. 28d St., New York. 




WILLIAMS' 



SHAVING 
SOAP 




These Faces Show 

the difference between Williams' 
Shaving Soap and other kinds. 
The lather of most soaps is thin 
and watery and as 
soon as it is applied to 
the face begins to 
evaporate. It ap- 
pears full of little pin 
holes (see face No. 1); 
the skin becomes hard 
and dry, the face 
burns and itches ; it's torture 
to shave with such soap. 
The lather of Williams' soap 
is always thick, moist and 
creamy (see face No. 2) ; it 
softens the beard, makes the 
skin soft, pliable and vel- 
vety, and renders shaving 
easy and agreeable. 
Williams' soap is the only kind that 

"Won't Dry on the Face/' 

Only firm in the world making 1 a specialty of Shaving Soaps. 
. SOLD EVERYWHERE. 

THE J. B. WILLIAMS CO., Glastonbury, Conn. 

LONDON. PARIS. DRESDEN. SYDNEY. 

ataman*— ^mmm ^— ^— 



No. 1. 




No. 2. 



"A great deal in a little sn:ue." 

— The Press. 



"the 

Tour-Crack 

Series." 



This is the title of a series of books of travel 
and education issued by the Passenger De- 
partment of the 

NEW YORK CENTRAL & HUDSON RIVER R. R 

These small books are tilled with informa- 
tion regarding the best modes of travel and 
the education that can besi be obtained by 
travel. 

They rehite specifically to the great resorts 
ol America to trips to the islands of the sen 
and around the world. 

They also contain numerous illustrations 
and now and accurate maps of the country 
described. 

A cojiy of the40-)iage Illustrated Catalogue of the "Four- 
Track Series" will be sent free, post-paid, upon receipt of 
postage stamp by George II. Daniels, General Passeiur«'r 
Ajrent, New York Central & Hudson River Kailr.ad, Grand 
Central Station, New York. 



NEW DOMESTIC 



are equal to two of 
any other, because 
they make both 

SEWINC MACHINES ^i" a d lock 

GENERAL OFFICES, 16 Exchange Place, New York. 



* H.P. GAS ENGINE CASTINGS 

Materials and Blue Prints. Write for Catalogue 0. 
PARSELL & WEED, 129-131 W. 31st Street, New York. 



ICE 



MACHINES, Corliss Engines, Hrpwrrt*' 
and Bottlers' Machinery. TIIK V1I/IEH 

MFG. CO., 89!) Clinton Street, Milwaukee, Wis. 



TYPE WHEELS. MODELS ^EXPERIMENTAL WORK. SMALL MACHINERY 
NO VELTIES ft. ETC. NEW 70 RJj STENCIL W0RK5 IQD NASSAU ST N.Y. 



MnntlQ & EXPERIMENTAL WORK. 

IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 

JBYMAIIj. Pioneer home course 

Catalogue and First Lesson Free. 
Poits Shorthauu College, Box33,Williamsport,Pa. 

flPCWTQ You can ' f flnrt a better proposition. 

HULU I Oi Honest business, lanre profits, advance- 
ment. Write, give us a chance to convince you. Lewis 
& Company, 4C6 ^orth Third Street. St, Louis, Mo. 



SHORTHAND 



flPCIJTQ on salary or commission; 412 daily or $100 
HULm I O per month and expenses, selling our claim 
file to merchants and physicians. Sayers & Company, 
D (JO, 408 Olive Street, St. Louis, Mo. 



D'AMOU R & LITTLEDALE MACHINE CO. 

130 WORTH ST., INE.W YORK. 



PATTERN AND MODEL MAKERS. 



Pap - HOTEL 



b I ATLkK O Aaierican 

The Largest in the World. Send for map of 
city and Exposition grounds, also folder telling how to 
secure guaranteed accommodations. 
F. C. ST AT LER, Prop. S Statler's Hotel, at Exposition. 
lluffalo, N. Y. I Statler's Restaurant, Elhcott Sq 




grinder! 



U PRIGHT 
DRILLS 



Has no pumps, no valves. No I 
piping required to supply it with \ Complete line, ranging from Light Fric- 
water. Always ready for use. Hm- ( tion Disk Drill to 42" Back Geared Self- 

£1 est in construction, most efficient ( Keed. Latest improvements. Up-to-date 
i operation. ? in every respect. 

ISP* Send for Catalogue. 

W. F. & JOHN BARNES CO., m» Bu&tt^bB* m. 
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iOROUGHimSPECTIOMlj p 



AHD 

/^%3m!* INSURANCE 
ftft^ AGAINST- LOSS 



OR 

DAMAGE 



PROPERTY 
07/ AND 

Wj&l LOiSS-OF-lJFB 

^^^^^&A?MS~^^ {<QW AND 

ilSTmilBOILH^KPLOSIOMS 

I J-.t- ilUJiN -PRESIDENT 

II J*B.PlERCE«S£GPJTARV 



VfrFRANKUM • VtCC PBE6IDEHT 

. F- B- Allen • 2*Vice President _ 

f lLBBR AINERD. TREAS. LF. MlDDLEBROOK, A Sg T&CYl ! 




To Have and To Hold 

one of tbe best 
built, best appear- 
ing and speediest 
01 automobiles ar- 
gues tbe possession 
of a 

WINTON 
MOTOR 
CARRIAGE 

It is easy to under- 
PRICE $1,200. stand and operate, 

is stromr, sate and durable and is also tbe most eco- 
nomical automobile now on tbe market. 
THE WINTON MOTOR CARRIAGE CO., 

48t> Belden Street. Cleveland, Oliio, U. S. A, 
Eastern Depot, 150-152 East 58 th Street, New York. 

"THIS WILL CARRY YOU" 
30 Miles 

On One 

Charge . . 

MADE BY 

SCOTT AUTOMOBILE COMPANY, 

3927-3939 OLIVE STREET, 
ST. LOUIS, U. S. A. 

Manufacturers of Reliable Storage Batteries. 

Write for Prices. 





Extra strong road wagon. 
Double running gear through- 
out. 5 II. P. motor and no 
water used. Body free for 
carrying packages. Fuel 
tank and multiple oiling 
device sufficient to 
ife run 150 miles without 
stopping. F rice $850. 

#&1 L00MIS 
WEJ AUTOMOBILE 
COMPANY, 
Westfield, - Mass. 



GET A RUNNING GEAR and 
BUILD YOUR OWN 

AUTOMOBILE 




We make two 
styles, solid rub- 
ber or pneumatic 
tires, complete 
with springs and 
wood wheels. 



The Brecht Automobile Co. ,1205 Cass Av., St. Louis, Mo. 



THE AUTO-CARBURETTOR 

i;ul* u|mn :i new principle furnishes a reliable explosive mixture. 
Ni> jiiinip required. Uses auy frraile t»f gasoline with no waste, 
Kspt'i-iully inlnpteil to aiitoinoliile ami cycle motors. Write us 
(.rices ami booklet on Carburettors. Gasoline anil Steam 
. ties ami Automobiles built to order and repaired. THE 

A V KR Y A- .1 EN N ESS CO., 60 So. Canal St., Chicago. 



Knox Gasoline Runabout. 

WHY SO POPULAR? 

Novel and improved engine. 
Entire absence of water. 

Large carrying space in the 
body. 
Ample power and all changes 
t>f speed. 
180 miles on the six gallons 

cf fuel carried. 
U3ed in all parts of the 
country. 
Very reliable on ac- 
count of its extreme 
simplicity. 
Weigbt 675 Pounds. 
Price $750. 

him., 33 Stanhope Street, Boston, 
West 4'2d Street, New York City 
iladi'lphia, Pa. A. G. Spalding 
& Ukos., 14" Wabash Avenue, Cliicap), III. Scott Automobile Co., 
3SW5 Olive Street, St. Louis, Mo. Fisher Cycle & Automobile 
Company, Delaware Street & Massachusetts Avenue, Indianapolis, Ind. 

KNOX AUTOMOBILE CO., - SPRINGFIELD, MASS. 




LIST OF AGENTS.— A. P. 
Mass. Si'Ai.i.ixr.-Hii.WEi.i. 

\v. k. Roach, 821 Arch St 




We 
Manu- 
facture 
NOTES, 
CHECKS, 
DRAFTS, 
BILLS OF 

LADING 
and other mon- 
etary paper 
absolutely 
protected 
against 
alteration. 
Reliable 
ugen ts 
wanted. 



A 

perfect 

protection 

for your 

nk Account. 

Write us a letter 

be pleased 

about the 

SECURITY CHECK 

and furnish you samples. 

Cost is very little. 

The Security 

Check Co. 

45Lib'rty 

(. Street, 



WALTHAM WATCHES 

The factory of the Waltham 
Watch Company is the largest and 
most complete establishment of the 
kind in this or any other country. 

Waltham Watches are the most 
accurate pocket time-pieces it is 
possible to make. 

" The Perfected American Watch " , an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass* 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing andself- 
starting gasoline engine on =-' " 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double anil 
triple marine and stationary 
motors from % to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




CHARTER ENGINE 

TTflPT. Any Place 

X nil by Any One 
UUJjJJ for Any Purpose 

Fv UL— Gasoline, Gas, Distillate 

Stationaries. Portables. Engines and 

Pumps, HoiSters 

Send for Catalogue and Testimonials. 

8JT" State Your Power Needs 



CHARTER GAS ENGINE CO., Box 148, STERLING 




Does 12% interest you ? 

If it does, we would be pleased to have you send us your name and 
address, that we may send you a booklet which will tell you all about 
"Jupiter Steel Castings" and the " Neal Duplex Brake," as well as giv- 
ing you full information concerning the Treasury Shares in this company, 
a block of which is now offered for sale at par value, $5.00 per share. 

For a year and a half quarterly dividends, at the rate of 12 per cent, 
per annum, have been paid on all the outstanding stock of this company, 
and this dividend rate will be increased as soon as we can enlarge our 
plant at Everett, Mass., to meet the needs of rapidly growing business. 
The plant which we now have at Everett cost us over $25(^000, but 
it is not large enough. 

We have just received an order from the Fore River Ship and 
Engine Company for over one million pounds of Jupiter Steel Castings 
to be used in the construction of the New Battleships "Rhode Island" 
and "New Jersey," which this company is building for the United 
States Government. An order like this should mean something to every 
careful and sagacious investor. 



THE UNITED STATES STEEL CO., 

143 Oliver Street, BOSTON, MASS. 



THE L.ATEST 

TICKLING MACHINE 

Fun, Instruction and 
Invigoration combined. 

By express Si .00 ; 

By mail 25 cents extra. 

R. I. Telephone & Electric Co. 

22 Calender St., Providence, R.I. 




GASOLINE 
MOTOR 



CASTINGS 

For MARINE, VEHICLE and 
BICYCLE MOTORS, 

with Working Drawings. 
LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. 



T 




See Scj. Am., March 30, 1901, or write for Circular to 
J. B. COLT CO., Room 1.21 Barclay St., New York. 



PREVENTS MARINE DISASTERS IN 




A Reliable and Simple 

FOUR CYLINDER 

Gasoline 
^^ Motor 

6^> Brake Horse Power Guar- 
anteed for Marine and Auto- 
'mobile use. Free from vibra- 
tion, variable speed, starts on 
quarter turn. Prompt deliv- 
ery. Additional information 
!jp cheerfully given. 

Catalogue for the asking. 
MOTOR VEHICLE POWER CO., 1229 Spring Garden St. 
N.Y. Office, 62 Gold St. Philadelphia. 




HOHER F. LIVERHORE, 

Brass and Copper 

Sheet, Wire, Rod and Tubing, 
SEAMLESS BRASS AND COPPER TUBES. 

Sizes 1-100 o. .1. to 8 inch o. d. 

Brass Specialties 

80 PEARL STREET, - - BOSTON, MASS. 



CONTROL OF FIRE.— VALUABLE PA- 
per on fire extinguishment. Scientific American 



Supplement 1134. Price 10 cents. 
Munn & Co. and all newsdealers. 



For sale by 




The.. 
Improved 

APPLIED TO YOUR 

AUTOMOBILE 

. . OR . . 

CARRIAGE 



BELL ODOMETER 

will give you the exact distance traveled, and an- 
nounce each mile passed by the stroke of a bell. 
Send for Descriptive Circular S. 

S. W. DAVIS «Sl CO. 

Cor. Portland & (Sudbury Sts., Boston, Mass 



fob * men 




OF BRAINS 



1GARS 



-MADE AT KEY WEST>- 

These Cigars are manufactured under 

the most favorable climatic conditions and 

from the mildest blends of Havana to- 

bacco. If we had to pay the imported 

_ cigar tax our brands would cost double the 

5 money* Send for booklet and particulars* 

I C0RTEZ CIGAR CO., KEY WEST. 

pikes OIL STONES. 




. . STANDARD OF TrlK WOULD . . 

All kinds for all purposes. 
Send for Catalog of Sharpening Stones for everything 
that has an edge. 

PIKE MFG. CO. Pike Station N. H. 



WATCMES I 

No advertisement can properly portray 
the striking eflects* produced in our 
watches. They are ill ustrated in our 

BLUE BOOK showing Ladies' Watches 
in all metals and exquisite enamels; 
our 

/RED BOOK showing Men's and Boys' 
Watches 

with up-to-date attractive designs. 
Either Blue or Red Book sent on application. 

THE NEW ENGLAND WATCH CO., 

37 & 39 Maiden Lane. 149 State Street, 

New York City. Chicago. 

Spreckels Building, San Francisco. 





For Descriptive Hatter, Rates, etc call on nearest 

Wabash Ticket Agent, or address 

C. S. CRAKE, Geo'! Pass'r and Ticket Agent, 8T LOUIS. 



WIRELESS TELEGRAPHY.— SCIEN- 
TIFIC AMERICAN SUPPLEMENT NOS. 1213* 1 327, 
1 3*2S and 1329. contain illustrated articles on this 
subject hy G. Marconi. Additional illustrated articles 
by other authors are contained in Scientific Ameri- 
can Supplement Nos. 1 1 24, 1131.11 77, 1 1 !>J, 
1217, 1218, 1 '2 1 !> and 1304. These papers con- 
stitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office, and all newsdealers. 



STEWARD'S WONDER 



Is the highest class Acetylene Gas Burner. All Lava 
Tips. A new argand burner $2.50 highest candle pow- 
er obtainable. Correspondence solicited. 
STATE LINE MFG C*., Chattanooga, Tenn., U. S. A. 



^fi/lBl>«Bll|[STO(K 



' cm Btsiraco a&s&tst& 



Money. 



All varieties at lowest pnees. Rest Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sates. 
Sewing Machines, Bicycles, Tools, etc. Sa^fl 
Lists Freo. Chicago Scale Co.. Chicago. Ill, 



RUFF A I ft Visitors can have 



Comfort at the . 



Woodbine Bote! 



Note. — All rooms are outsiile roon 



JOHNSON PARK 

i, larjre, light, high, airy. 



Why ston at a " Pan-Am Hotel " when you enn get the 
best accommodations at the Woodbine at the same 
price ? Booklets, maps and floor plans free. 



IFSSOP'S STEELT/f 

U uw FOR TOOLS, SAWS ETC. 

W" JESSOP & SONS L'9 91 JOHN ST. NEW YORK 



